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ABSTRACT 
As the opportunity to entirely avoid or reverse climate change has passed, adaptation has 
become an increasingly essential response to climate change. One area requiring further 
research attention is climate change adaptation at the household scale. Understanding and 
facilitating adaptation at this scale is critical given households’ social and cultural 
significance; they are more than just physical dwellings, they are homes. Climate change 
impacts will therefore collide in complex ways with householders’ values, practices, 
everyday lives and livelihoods. While an important body of research on household-scale 
adaptation has emerged over the last decade, two key gaps remain: a focus on indirect 
climate change impacts and adaptation in culturally-diverse populations. This thesis 
responds to these gaps by reporting on a project that investigated climate change 
adaptation in culturally-diverse households in Greater Sydney, Australia. A mixed-
methods approach, using questionnaires and semi-structured interviews, was adopted to 
explore: 1) how households are likely to be impacted by climate change in direct and 
indirect, ‘more-than-climate’ ways; 2) how householders’ think climate change has 
impacted and/or will impact their households; 3) whether, and how, householders 
understand and practise climate change adaptation at the household scale; and 4) how 
householders’ perceive their own vulnerability and capacities. 
This thesis presents a novel synthesis of the intersections between climate change impacts 
and householders’ everyday lives. It does so by recognising that some impacts will be 
very direct; individuals will have embodied and adverse experiences of climatic stimuli 
and hazards, and have to protect their dwellings from damage and disasters. However, 
households will also experience climate change indirectly via their connections to wider 
networks and systems of provision which are susceptible to climate change – including 
food, water, energy, and transport. This thesis is the first to present a synthesis of direct 
and indirect climate change impacts. The conceptual framework for this study was shaped 
by this distinction, alongside three key insights from cultural environmental research at 
the household scale: the conceptualisation of ‘connected’ households; the prominence of 
everyday practice; and the differential capacities of households. Guided by this 
framework and a pragmatic approach, the research was attentive to the nuance of how 
everyday lives are lived in a climate changing world.   
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A number of key findings were drawn from the questionnaire and interview data. First, 
householders, irrespective of their cultural backgrounds and migration status, have 
nuanced insights into climate change and its implications for their lives. They are most 
concerned about indirect climate change impacts, particularly as they relate to costs of 
living. Second, householders have a seemingly intuitive understanding of climate change 
adaptation, and are able to explain how they can, will, or already have practise/d 
adaptation in and amongst their day-to-day lives. However, certain householders – the 
young, renters, apartment-dwellers and newly-arrived migrants – face external barriers 
that limit their autonomy and capacity to adapt. Third, householders described adapting 
to climate change in ways that make sense to them (financially, logistically, and/or 
morally) and that fit amongst their everyday lives and priorities – particularly, financial 
limitations. Their adaptive actions are primarily motivated by factors other than (or in 
addition to) climate change concerns. The fact that these adaptations are inadvertent does 
not render them less beneficial or significant. However, this finding does signal the 
importance of close attention to everyday life in research and policy pertaining to climate 
change adaptation at the household scale.  
Finally, householders recognise that natural, physical, financial and human capital 
influence their vulnerabilities and capacities in response to climate change. However, 
their experiences show that traditional determinants of vulnerability do not always map 
neatly onto real households’ experiences of climate change – particularly in the context 
of indirect climate change impacts. To a certain extent, this thesis challenges traditional 
assumptions of which attributes are associated with vulnerability, particularly with regard 
to migrant status. Most migrant householders described feeling well-equipped to cope 
with climate change as a result of their first-generation migrant status. Those who have 
experienced diverse climates in different contexts, who have been exposed to extreme 
events (natural disasters and war), and who can function effectively with different systems 
of resource provision feel they possess capacities that more stationary populations may 
lack.  
Taken together, these findings indicate that household-scale climate change adaptation is 
complicated in ways not evident in studies focused solely (or predominantly) on direct 
climate change impacts. Research and policy interventions informed by direct climate 
change impacts alone are missing a large part of the overall picture of how climate change 
will hit home; and of how householders will adapt amongst their day-to-day lives. 
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Moreover, while cultural diversity was front-and-centre of this research project, its 
findings in this regard were mixed. The householders involved in this study were aware 
of and concerned about climate change, and knowledgeable about adaptive actions at the 
household scale, irrespective of their cultural backgrounds or migrant status. In some 
respects, then, cultural diversity was of minimal direct relevance. This is an important 
finding given that environmental scholarship has regularly decried ethnic minorities for 
having minimal concern about, or engagement with, environmental issues. In other 
respects, though, migrant status was shown to be highly influential. A key contribution 
of this thesis is that migrant status (rather than cultural or ethnic background) underpins 
a range of adaptive actions and capacities that have not been recognised in existing 
adaptation studies. Diverse societies, like Australia, have a unique opportunity to gather 
insights and strategies for coping with climate change from those who have lived parts of 
their lives elsewhere. As we face the challenges of a climate changing world, we would 
undoubtedly benefit from engaging more meaningfully with householders’ everyday lives 
and lived experiences. So too, from acknowledging and cataloguing capacities that 
already exist in diverse communities and considering how these can be supported and 
scaled-up. 
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1. INTRODUCTION 
1.1 Bringing climate change home  
On December 21, 2016, one of Australia’s most popular news and media websites 
compiled a particularly striking collection of news articles under a section headed 
‘climate change’ (Figure 1-1). The leading climate change story declared that warming in 
the Arctic had gone into overdrive throughout the year. Heat records had been shattered, 
and the region was warming twice as fast as the rest of the planet (News Corp Australia 
Network, 2016). Alongside that concerning report, an article featured the contentious 
news that in the United States, former Governor of Texas, Rick Perry – a ‘climate-sceptic’ 
– had been selected by President-elect Donald Trump as Secretary of the Department of 
Energy; a department responsible for addressing energy and environmental challenges 
(Reuters, 2016). Together, these headline articles portrayed climate change in the usual 
terms: an alarming global environmental anomaly and an ongoing political issue. Yet 
below those stories, a series of smaller headlines indicated that the ramifications of a 
climate changing world would also reach beyond the Arctic Circle and political arena. 
Indeed, they emphasised that some climate change impacts will be encountered much 
closer to home.   
Each of the three remaining articles offered readers insights into how climate change 
impacts will be experienced by individuals and households, in and amongst their day-to-
day lives. One article, titled ‘Bad news for Britain’s favourite dish’, described a tangible 
dietary impact of climate change. It reported that the quintessential British meal of fish 
and chips could soon be off the menu – and replaced with ‘squid and chips’ – due to 
climate change (Willis, 2016). The article explained that warm seawater temperatures are 
driving cold-water fish species away from their usual habitats, with implications for 
fisheries and fish markets. Alongside that article, an image of a vermillion coloured 
sunrise accompanied a report about heatwaves in Australia. The article discussed 
scientific projections that heatwaves will become more intense, frequent, and deadly in 
Australia due to climate change; and scientists’ warnings that Australians are 
underprepared for these worsening events (Killalea, 2016). The journalist offered readers 
some words of caution: ‘If you think today is hot, brace yourself!’ The article’s message 
was clear: the impacts of global climate change are going to hit home. 
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Rounding out the climate change news of the day, an article with the whimsical title 
‘Santa’s reindeer are shrinking’ presented some serious news; reindeer living on the 
Norwegian archipelago of Svalbard are getting smaller and climate change is to blame 
(Associated Press, 2016). While far removed from the Australian context, the 
environmental and ecological consequences of climate change on Svalbard’s reindeer 
were brought home for Australian readers approaching Christmas Eve. The journalist 
even jested that ‘Santa might need to recruit a few extra reindeer this festive season’. For 
readers – be they parents peppered with questions from curious children about Santa’s 
‘new reindeer’, or consumers laden with longs lists of other things to think about at that 
time of year – the article offered a brief reminder: climate change is happening, and its 
impacts will be far-reaching. Taken together, this collection of articles provided a 
snapshot of the tangible and abstract ways in which climate change will be encountered 
amongst the everyday lives of householders. It also underscored the reality of living in a 
climate changing world: people will be impacted by climate change at home and in their 
day-to-day lives, and to ameliorate the negative impacts of climate change, households 
must adapt.  
 
Figure 1-1: Climate change in the Australian media, 21 December 2016. Source: news.com.au 
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In the years that have passed since those stories were written, the need for climate change 
adaptation has only become more apparent. In this chapter, I introduce and contextualise 
this research project, which focuses specifically on everyday forms of climate change 
adaptation in culturally-diverse Australian households. The chapter begins by reflecting 
on the reality of climate change and the need to adapt. It then identifies a current 
knowledge gap in climate change adaptation literature, and explains why research on 
climate change adaptation in culturally-diverse Australian households matters. The 
chapter goes on to explain how this research project has been informed by insights from 
a largely separate body of literature on household sustainability. Finally, I present the 
aims and objectives of this research project before concluding the chapter with an outline 
of the remaining thesis structure. 
1.2 Climate change: now and the near future  
The reality of anthropogenic climate change has become increasingly stark since the 
Intergovernmental Panel on Climate Change (IPCC) concluded a decade ago that 
warming of the Earth’s climate system is ‘unequivocal’ (IPCC, 2007a, p. 30). Since then, 
research has repeatedly shown that atmospheric and ocean temperatures are rising rapidly, 
snow and ice coverage is diminishing faster than expected, and mean sea-levels are 
edging higher (Arctic Monitoring and Assessment Programme (AMAP), 2017; Füssel, 
2009; IPCC, 2007a, 2014a; Smith et al., 2009). The extent of these observed changes is 
significant: the last three decades have been successively warmer than any decade since 
1850; the Greenland and Antarctic ice sheets have continued to lose mass over the last 
two decades; and since the mid-19th century, the rate of sea-level rise has been greater 
than the mean rate during the previous two millennia (IPCC, 2014a). These changes pose 
a range of serious environmental, economic, political and social challenges worldwide. 
Human and natural Earth systems are already being impacted. Changes in precipitation 
and snow melt have reduced water availability in many regions and agricultural crop 
yields have been adversely affected (IPCC, 2014a). The frequency and intensity of 
extreme weather events, including heatwaves, storm surges and heavy rainfall have also 
changed (IPCC, 2014a). Lives have been lost as a result, livelihoods have been destroyed, 
and economic losses from weather-related disasters have increased substantially (IPCC, 
2014a). Rapid changes in climatic conditions have also affected many terrestrial, 
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freshwater and marine species around the world, changing both their abundance and 
geographic distribution (IPCC, 2014a). Still, further changes are on the horizon. In fact, 
climate change impacts are expected to worsen in coming years due to increasing 
concentrations of greenhouse gases (GHGs)1 in the Earth’s atmosphere.  
Human activities since the pre-industrial era have increased atmospheric concentrations 
of GHGs – which drive global warming – to levels that are unprecedented in the last 
800,000 years (IPCC, 2014a). Much of that increase has occurred relatively recently. 
Nearly half of the carbon dioxide (CO2) emissions produced in the 260 years between 
1750 and 2010 were generated in the last four decades alone (IPCC, 2014b). Significant 
warming of the Earth’s land and ocean temperatures has followed. In 2015, the Earth’s 
globally-averaged temperature was 1°C warmer than it was in 1880 (National 
Aeronautics and Space Administration, 2017). Further warming is all but assured as GHG 
concentrations continue to rise. In 2015, the annual mean concentration of atmospheric 
CO2 exceeded 400 parts per million (ppm) for the first time on record, following a decade 
in which CO2 levels rose by about two ppm per year (Betts et al., 2016). By 2016, that 
growth rate had edged closer to three ppm per year (World Meteorological Organization, 
2017). If GHG concentrations continue to rise at a similar rate, it is anticipated that the 
Earth’s climate system will surpass 2°C warming above pre-industrial levels, or 450 ppm 
atmospheric CO2 – widely considered to be the threshold to ‘avoid dangerous interference 
with the climate system’2 – this century (IPCC, 2014a; Met Office, 2018; New et al., 
2011; Rogelj et al., 2016). Instead, the Earth’s climate system is expected to experience 
average global warming of 4°C (or as much as 6°C) by the end of this century (Anderson 
and Bows, 2011; Betts et al., 2011; New et al., 2011; Parry et al., 2009; Rogelj et al., 
2011).  
The repercussions of that scale of warming are likely to be abrupt, largely unpredictable, 
massively disruptive, and potentially irreversible (Hansen et al., 2007; Molina et al., 
2014; Wallace-Wells, 2017). To provide some perspective, 4-6°C ‘is the temperature 
                                                 
 1 The four dominant GHGs in the Earth’s atmosphere are water vapour (H2O), carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O). CO2 was the single largest contributor to atmospheric warming 
between 1750-2011 (IPCC, 2014a).  
2 2°C warming above pre-industrial levels was established as the threshold to ‘avoid dangerous interference 
with the climate system’ by the European Commission in 2007, and reiterated in the 2009 Copenhagen 
Accord and 2016 Paris Agreement. Beyond 2°C warming, ‘the risks of grave damage to ecosystems, and 
of non-linear responses, are expected to increase rapidly’ (Rogner et al., 2007, p. 99).  
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difference between now and the last ice age, in the opposite direction’ (Head, 2016, p. 
13), and the same magnitude of warming that caused one of the planet’s major mass 
extinction events 252 million years ago (Bond and Grasby, 2017; Brannen, 2017; Burgess 
et al., 2017; Cui and Kump, 2015; Svensen et al., 2009; Zeebe and Zachos, 2013). Neither 
of those prospects bode particularly well for humans – a species adept at surviving within 
a relatively narrow climate range (Sherwood and Huber 2010). In order to maintain some 
semblance of life as we know it, we must respond to climate change.  
1.3 Responding to climate change: adaptation and mitigation 
Adaptation and mitigation are two responses that share the same objective: to reduce the 
undesirable consequences of climate change (Swart and Raes, 2007). To meet this 
objective, mitigation focuses on reducing the sources or enhancing the sinks of GHGs, 
while adaptation involves ‘the process of adjustment to actual or expected climate and its 
effects … to moderate or avoid harm or exploit beneficial opportunities’(IPCC, 2014c, p. 
118). Both are important responses. Mitigation offers hope of averting additional 
warming (Matthews and Solomon, 2013), and is a key focus of research and political 
attention around the world. Most recently, the Paris Agreement was struck with the aim 
of limiting global warming to 2°C above pre-industrial levels via mitigation (United 
Nations, 2015). However, even with ambitious mitigation initiatives the opportunity to 
entirely avoid or reverse anthropogenic climate change has passed (Ramanathan and 
Feng, 2008; Solomon et al., 2009). The world is already warmer than it was during the 
pre-industrial era, and additional warming is likely given the lag effects of GHGs already 
in the atmosphere (Anderson and Bows, 2011; Brown and Caldeira, 2017; Hansen et al., 
2013c; Matthews and Caldeira, 2008; Ramanathan and Feng, 2008). Adaptation is 
therefore a necessary response to climate change, and it is needed now (Adger and 
Barnett, 2009; Berrang-Ford et al., 2011; Parry et al., 2009; Pielke et al., 2007; Stafford 
Smith et al., 2011).  
A burgeoning body of research has focused on adaptation over the past two decades in an 
effort to understand what adaptation is needed (and where), how adaptation occurs and 
what can be done to facilitate the scale of adaptation required. Many instances of climate 
change adaptation have been documented (Berrang-Ford et al., 2011; Bierbaum et al., 
2013; Ford et al., 2011; Lesnikowski et al., 2015; Tompkins et al., 2010). For example, 
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in the Nile Basin of Ethiopia, farmers have responded to increasing temperatures and 
decreasing rainfall by planting trees and crop varieties which are better suited to drier 
conditions (Deressa et al., 2009), while in the Netherlands, coastlines are being 
engineered to reduce the impacts of rising sea levels (Inman, 2010). In Australia, recycled 
and desalinated water have been used to ameliorate water shortages associated with 
droughts (Apostolidis et al., 2011), and urban forest strategies (which aid in cooling) have 
commenced to help cities like Melbourne and Sydney adapt to rising temperatures (City 
of Melbourne, 2014; City of Sydney, 2013). While these adaptive actions are 
encouraging, concerns have been raised about the amount of adaptation (still) required 
(Adger and Barnett, 2009), and the gaps that remain in understandings of how human 
systems will adapt to climate change (Berrang-Ford et al., 2015). Existing adaptation 
research may also have limited transferability, as different countries, communities and 
contexts need to adapt to different climate change impacts. ‘One-size-fits-all’ approaches 
to adaptation will not be enough (Bierbaum et al., 2013; Mortreux and Barnett, 2017). 
Further adaptation research is therefore needed, particularly in those contexts that have 
received little research attention to date. This thesis attends to one of these research gaps.  
1.4 A knowledge gap in climate change adaptation research: the household scale  
One important area that requires further research attention is adaptation at the household 
scale in developed3 countries like Australia. In a systematic review of research on climate 
change adaptation in developed nations, Ford et al. (2011) found few articles 
documenting the adaptive actions of households. A systematic review of UK-based 
research on household-level adaptation to climate change also found a lack of focus on 
how, and to what extent, households are (and will be) able to adapt to climate change 
(Porter et al., 2014). Adaptation by national and municipal governments, and public and 
private sectors (such as transportation, infrastructure, and utilities) were found to be far 
more prevalent in such reviews (Bierbaum et al., 2013; Ford et al., 2011; Lesnikowski et 
al., 2015; Porter et al., 2014; Tompkins et al., 2010). In Australia, household-scale 
research has also remained limited, despite an uptick in political and scholarly attention 
                                                 
3 The terms ‘developed’ and ‘developing’ have been used rather than ‘Minority World’/‘Majority World’, 
‘Global North/Global South’ or ’First World/Third World’ to reflect the dominant terminology used in 
climate change adaptation literature. Household-scale research is more common in developing countries 
than developed countries (Head, 2010; Head et al., 2011; Toole et al., 2016).   
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on adaptation in recent years (Granberg and Glover, 2014; Palutikof et al., 2014). Broader 
scales and other sectors have been far more prominent in that work. The Australian 
Government, for instance, identified six national priorities for adaptation in 2010: coasts, 
water, infrastructure, agriculture, natural ecosystems and disaster management 
(Department of Climate Change, 2010). An explicit focus on people remained absent until 
two years later, when ‘vulnerable communities’ were added as a seventh priority (Council 
of Australian Governments, 2013). These research trends are hardly surprising given the 
provenance of adaptation research (which I reflect on in Section 3.3 of this thesis). 
However, the result has been that households have not received much attention in 
adaptation research until fairly recently. 
Understanding and facilitating adaptation at this scale is also particularly important given 
households’ social and cultural significance. Households are more than just physical 
dwellings, they are homes. They are the foundational social units that make up 
neighbourhoods and communities. They entail ‘the residential block, the dwelling itself, 
the bodies of those who reside there and the objects, resources and materials that move 
through the dwelling’ (Lane and Gorman-Murray, 2011, p. 2). They are made up of 
‘social assemblages with variable gender, age, class, ethnic and familial structures’ 
(Gibson et al., 2013, p. 6). Within households, social relations are the core concern. They 
are places in which ‘families bond, people invest emotions and undertake all kinds of 
identity work’ (Gibson et al., 2013, p. 7). Climate change impacts will therefore collide 
in complex ways not only with householders’ health and physical dwellings, but also with 
their social norms and values, practices, and everyday lives and livelihoods. Without 
adaptation, climate change impacts will have widespread societal implications. 
Understanding how householders will adapt to climate change – and what can be done to 
support their adaptation – is essential. 
Over the last decade, an important body of work on household-scale climate change 
adaptation has emerged in Australia (Akompab et al., 2013; Apan et al., 2010; Bird et al., 
2013; Boon et al., 2012; Elrick-Barr et al., 2015, 2016a, 2016b; Hansen et al., 2013b; 
Hanson-Easey et al., 2013; Instone et al., 2013; King et al., 2013; Lo, 2013; McManus et 
al., 2014; Mills et al., 2016; Strengers and Maller, 2017; Unsworth et al., 2013; van 
Kasteren, 2014; Zografos et al., 2016). That work has shown that some households are 
(much) less prepared for climate change than others. It has also revealed that the actions 
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householders take to protect themselves and their properties are determined by a range of 
factors, including their economic wealth, knowledge, and access to infrastructure (see 
Section 3.2 for a full review of this literature). Still, gaps remain in understandings of how 
householders in developed countries like Australia are adapting, and will adapt, to climate 
change impacts (Elrick-Barr et al., 2016a; Zografos et al., 2016). As shown in the 
following sections, two key remaining gaps are: household-level adaptation to the indirect 
impacts of climate change, and adaptation in a context of cultural diversity. These areas 
are, in turn, the focal points of this thesis. 
1.4.1 Adaptation to indirect, more-than-climate stimuli  
Of those studies that have focused on climate change adaptation in Australian households 
– which I review in detail in Section 3.2 of this thesis – most have focused on adaptation 
to specific climatic events and hazards, like heatwaves, droughts, storms, flooding, 
bushfires and sea-level rise, and their adverse impacts on individuals’ health and 
dwellings. Fewer studies have considered how households will adapt to changes that are 
caused by climatic stimuli but impact households through less direct pathways. As Head 
(2010, p. 237) noted: ‘the process that will stimulate conscious adaptation is a complex 
assemblage incorporating many elements in addition to climatic ones.’ Households will 
also be affected by, and need to adapt to, less direct, ‘more-than-climate’ impacts (Head, 
2010, p. 234; Head et al., 2011, p. 1091). These ‘more-than-climate’ impacts pertain to 
elements of everyday life like food, water, energy, transport and wellbeing. I refer to them 
throughout this thesis as more-than-climate impacts, or indirect impacts, because they are 
mediated through households’ connections to wider networks and systems of provision 
which are susceptible to climate change; rather than being caused by direct climate change 
impacts on dwellings and their inhabitants (Head, 2010; Head et al., 2016; Toole et al., 
2016). 
For example, as described in Toole et al. (2016) – and expanded upon in Chapter Two of 
this thesis – warmer temperatures and heatwaves will necessitate adaptation to hot 
weather and heat stress (both of which are direct, climatic impacts on dwellings and 
individuals that have been well-studied). However, adapting to warmer temperatures and 
heatwaves will also involve adapting to changes in electricity reliability (as air-
conditioning demand stresses electricity networks); damaged transport and 
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telecommunications infrastructure; and changed social behaviour (all indirect impacts 
that are less-studied). Drought will necessitate adaptation to water scarcity at the 
household scale (another direct, climatic impact that has been well-studied), as well as 
adaptation to changes in the availability and day-to-day costs of foods, and thus the 
composition of familiar household diets (an indirect impact of climate change which has 
been studied far less). Extreme weather events like floods and storms cause direct impacts 
(including property damage and personal injury), but they also necessitate adaptation to 
less direct stimuli which persist long after floodwaters have receded and the squall 
subsided, such as: impacts on public infrastructure and services that households rely upon 
(roads, rail, schools, public buildings and utility services) as well as rising insurance 
premiums and changing place and community identities. Existing research on climate 
change adaptation has scarcely accounted for these mediated impacts or the adaptive 
actions that will (and do) take place within households to moderate their effects. How 
households may adapt to such pervasive challenges in their daily lives – keeping their 
homes comfortable; communicating when networks fail; commuting when transport 
infrastructure is damaged; or cooking meals when costs or availabilities of foods have 
changed – remains largely unknown. It is also unclear if the attributes usually identified 
as sources of adaptive capacity in the context of climatic events and hazards (such as 
economic wealth and robust infrastructure) will influence households’ responses to these 
indirect impacts in the same way.  
1.4.2 Adaptation in culturally-diverse Australian households  
Climate change adaptation literature has paid little attention to the relationship between 
adaptation and cultural diversity4, despite its potential significance. This is true even in 
Australia; a country with one of the most culturally-diverse populations in the world5. 
Amongst the handful of adaptation studies that have considered cultural diversity in their 
analyses, most have framed cultural and linguistic diversity through a vulnerability lens 
                                                 
4 The term ‘culturally-diverse’ is generally used throughout this thesis – rather than ‘migrant/non-migrant’, 
‘ethnic minority/ethnic majority’ or ‘culturally and linguistically diverse (CALD)’ – in order to encapsulate 
the elements of cultural diversity examined in this research project (country of birth,, language, and 
religious affiliation) and the overlapping nature/intersectionality of such characteristics. 
5 In 2016, nearly half (49%) of Australia’s population was comprised of either first generation immigrants 
(born overseas) or Australian-born persons with at least one overseas-born parent (Australian Bureau of 
Statistics (ABS), 2017d). 
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(Arthurson and Baum, 2013; Hansen et al., 2013a, 2013b; Hansen et al., 2014; Sevoyan 
et al., 2013). That is, migrants6 and culturally and linguistically diverse (CALD) 
individuals living in developed countries have been framed as lacking adaptive capacity 
based on assumptions of: low socio-economic status, low levels of education, a lack of 
material resources and social networks, low English language fluency, incomplete 
knowledge of available services and lack of experience with the local, post-migration 
environment (Arthurson and Baum, 2013; Hansen et al., 2013a, 2013b; Hansen et al., 
2014; Kammerbauer and Wamsler, 2017; Sevoyan et al., 2013; Tompkins et al., 2009; 
Wickes et al., 2015). To my knowledge, only two Australian adaptation studies have 
explored cultural diversity and migrant status through a strength-based lens. In one 
qualitative study, Correa-Velez et al. (2014) observed that the pre-migration experiences 
of resettled refugees were a source of adaptive capacity during flooding which affected 
the Toowoomba region of south-east Queensland, Australia in January 2011. The 
refugees interviewed in that study were able to cope well with the floods due to their prior 
experiences of displacement, and were thus able to offer support to others in the 
Toowoomba community in the aftermath of upheaval (Correa-Velez et al., 2014). In 
another qualitative study, Strengers and Maller (2017) documented the experiences of 17 
international students who had recently moved to Melbourne, Australia from a variety of 
countries and climates. Strengers and Maller (2017) described how the students’ practices 
(relating to staying warm or cool) were ‘resurrected, modified and/or transformed’ as they 
adapted to the weather in their new locale, and argued that exposure to ‘varied weather 
conditions may enhance adaptive responses’ amongst mobile populations (Strengers and 
Maller, 2017, p. 1432). Given Australia has an exceptionally high ratio of international 
migrants vis-à-vis the total population (United Nations, 2016), gaining a better 
understanding of how cultural diversity and migration may influence household 
vulnerability, adaptive capacity and adaptive practices appears particularly pertinent. 
In response to the aforementioned research gaps, this research project sought to examine 
adaptation to the ‘everyday’ impacts of climate change at the household scale in a 
developed country; Australia. It was also attentive to how cultural diversity shapes 
household practices and experiences relevant to climate change adaptation at this scale. 
                                                 
6 Following Klocker et al. (2015) I use the term migrant to refer to first generation migrants (i.e. people 
born overseas). The phrase ‘of migrant background’ is used to refer to second (+) generation migrants. 
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Given comparable adaptation research is sparse, this research project took, as its point of 
departure, the insights offered by a largely separate body of literature on household 
sustainability. In following section, I briefly outline three insights from that literature that 
have implications for this project’s conceptual frame and findings. 
1.5 Conceptual insights from household sustainability research  
While climate change adaptation research at the household scale in developed countries 
is relatively limited, research on climate change mitigation and environmental 
sustainability at this scale is abundant (Toole et al., 2016; van Kasteren, 2014). Given the 
parallels between sustainability, mitigation and adaptation at the household scale (all are 
responses to environmental challenges), that instructive body of literature offers 
important opportunities to understand how households may (or may not) adapt to climate 
change (Head et al., 2016; Toole et al., 2016). Household sustainability research, in 
particular, has examined the complex ways in which householders are affected by, and 
respond to, environmental challenges in and amongst their day-to-day lives. It has also 
been attentive to how cultural diversity shapes household practices and experiences 
relevant to environmental challenges. A review of that literature – detailed in Section 3.4 
of this thesis – revealed three key insights which have informed the conceptual framework 
of this research project.  
The first insight stems from the concept of the ‘connected household’. Household 
sustainability research has framed households as being intrinsically ‘connected’ to 
broader social, technological and regulatory networks, rather than existing as discrete 
‘black boxes’ or rigidly bounded entities operating only at the local, domestic scale (Head 
et al., 2013, p. 352). Households, and their day-to-day un/sustainable practices, have 
hence been understood as parts and products of their connections to wider systems of 
resource provision, governance and socioeconomic networks (Head et al., 2016, 2013; 
Lane and Gorman-Murray, 2011). For this research project, this framework offers a 
means of understanding how households will experience climate change via their 
connections to those same systems of provision – ‘of energy, water, infrastructure and 
other household needs’ (Head, 2010; Head et al., 2016, 2013; Toole et al., 2016). It also 
proposes that householders’ adaptive actions – rather than occurring within a vacuum – 
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will influence, and be influenced by, the political processes and regulations governing 
those same systems.  
Second, household sustainability research has shown that elements of everyday life, 
including those which seem ordinary or mundane, play a significant role in influencing 
household responses to environmental challenges (Gibson et al., 2013). For instance, 
household habits and routines, family and social relationships, as well as time and 
convenience often influence, and take precedence over, environmental concerns in 
household decision-making and practices (Dowling, 2000; Farbotko and Head, 2013; 
Gibson et al., 2013; Harada, 2014; Head et al., 2016; Hitchings, 2011; Hitchings et al., 
2015a; Shove, 2003). As a result, household responses to expectations that they be ‘green’ 
are often not as straightforward, rational or sustainable as expected, and government 
policies aimed at improving sustainability have not always achieved their intended 
outcomes (Carr and Gibson, 2015; Gill et al., 2015; Hitchings et al., 2015a; Hobson, 2006; 
Moy, 2012; Shove, 2003; Sofoulis, 2005; Strengers, 2011a). The same could be true for 
adaptation. Sustainability research thus offers a means of recognising and understanding 
how the complexities and competing priorities of everyday life will affect the ways in 
which householders will (or will not) practise and prioritise adaptive actions in and 
amongst their everyday lives.  
Third, household sustainability research has paid particular attention to the differential 
capacities possessed by households. It has shown that many of the assumed determinants 
of environmental concern or sustainable capacity – such as high incomes, formal 
education, younger age and Anglo-European cultural norms – do not always map neatly 
onto real-world households (in part because of the household dynamics mentioned 
above). It has also shown that householders, including culturally-diverse householders, 
possess a range of unheralded capacities (Hitchings et al., 2015a; Klocker et al., 2015, 
2012; Strengers and Maller, 2012; Waitt et al., 2012). This insight is particularly 
instructive given the focus on cultural diversity in this research project. Klocker and Head 
(2013), for instance, emphasised that environmental attitudes, behaviours and everyday 
practices differ within and between culturally-diverse households. While they have long 
been side-lined in environmental policy and scholarship, these practices, along with skills 
and knowledges developed in migrants’ countries of origin, may prove to be valuable in 
the context of sustainability and climate change adaptation (Carter et al., 2013; de Guttry 
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et al., 2016; Kerr, 2014; Klocker and Head, 2013; Strengers and Maller, 2012, 2017; Waitt 
et al., 2016a; Waitt, 2018). For example, in a qualitative study, Strengers and Maller 
(2012) observed that many migrants living in south-east Australia were adept at saving 
water and energy due to pre-migration experiences of resource scarcity, service 
disruption, and familiarity with manual water collection and treatment practices (see also 
Sofoulis and Williams, 2008; Welland, 2015; Yan, 2016; Yan et al., 2017). Those existing 
skills – like capturing and reusing water in showering, laundering and cooking practices 
– resurfaced in response to present day challenges, including a period of prolonged 
drought and water restrictions in south-east Australia (Strengers and Maller, 2012). 
Discussions of how such practices may ‘come and go’ in times of need, and subsequently 
contribute to adaptive capacity in the context of climate change, remain largely absent in 
adaptation discourse. They do, however signal encouraging possibilities, particularly in 
relation to the everyday impacts of climate change that are of interest to this research 
project.  
To summarise, household sustainability research offers potential insights into how 
Australian households will experience climate change and adaptation via their 
connections to broader systems, how householders will adapt to climate change in and 
amongst their everyday lives, and how capacities and practices differ within and between 
households. I delve further into those insights and related literature in Section 3.4 to 
establish the conceptual framework of this thesis. In the following section, I outline the 
project’s aim and objectives. 
1.6 Research aim and objectives 
This research project aimed to investigate climate change adaptation at the household 
scale in Australia, with a particular focus on culturally-diverse households. Accordingly, 
this thesis seeks to contribute to understandings of how climate change impacts will be 
(and already are being) experienced at the household scale, and how climate change 
adaptation will be (and already is being) practised in and amongst everyday household 
life. It also seeks to broaden understandings of how elements of cultural diversity 
(including country of birth, cultural background and religious beliefs) shape household 
views, practices and experiences relevant to climate change adaptation. The detailed 
objectives of the research project were to:  
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1. Understand how households are likely to be impacted by climate change in 
direct and indirect, ‘more-than-climate’ ways. 
2. Investigate householders’ perceptions of how climate change has impacted 
and/or will impact their households. 
3. Ascertain whether, and how, householders understand and practise climate 
change adaptation at the household scale. 
4. Explore householders’ self-perceptions of vulnerability and capacity and 
uncover extant capacities of relevance to climate change adaptation.   
To address these objectives, this research project concentrated on Greater Sydney, 
Australia as a primary study site. The geographic, climatic and cultural contexts of 
Greater Sydney are described briefly in the following section. 
1.7 Study site: Greater Sydney, Australia 
Greater Sydney is located in the state of New South Wales (NSW) (Figure 1-2). In 2016, 
it had a resident population of approximately 4.8 million people (Australian Bureau of 
Statistics (ABS), 2017a). The decision to focus on the Greater Sydney region in this study 
was motivated by two key factors; first, its predicted exposure to climate change impacts, 
and second, its large culturally-diverse population. 
Greater Sydney and its 1.7 million households are projected to experience a range of 
climate change impacts in the near future (as detailed in Chapter Two). Warmer 
temperatures are expected, along with more frequent hot days and heatwaves, and fewer 
cold extremes and frosts (Office of Environment and Heritage (OEH), 2014). Rainfall 
patterns are also expected to change, with less rainfall expected in spring and winter 
months, and more rainfall predicted for summer and autumn months. Changes in extreme 
events are also anticipated; fire weather is projected to increase, hailstorms are likely to 
become more frequent and intense (Leslie et al., 2008), and sea-levels are expected to rise 
(CSIRO and Bureau of Meteorology, 2015). Adaptation to climate change has therefore 
been identified as a priority by a number of local councils in Greater Sydney (for example 
Marrickville Council, 2014; City of Sydney, 2015). Research projects like this one are 
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needed to inform understandings of vulnerability and capacities at the household scale, 
and to frame interventions, in this space.  
 
Figure 1-2: The extent of Greater Sydney, Australia, defined by Australian Statistical 
Geography Standard (ASGS) 2011 (ABS, 2011a). Map credit: Alexander Tindale. 
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Greater Sydney is also home to a notably large culturally-diverse population. In 2016, 
over one quarter (28.7%) of Australia’s overseas-born population resided in Greater 
Sydney – the highest proportion of any Australian capital city (ABS, 2017a). More than 
one third (37%) of people living in Greater Sydney in 2016 were overseas-born, and over 
half (60%) of the total population had at least one overseas-born parent (ABS, 2017a). 
Since the origins of Australia’s migration intake have shifted over time – from Britain 
and northwest Europe (prior to the 1950s) and southeast Europe (after World War II), to 
Asia, Africa and the Middle-East (in recent decades) – Sydney’s residents are highly 
diverse in terms of where they were born, the languages they speak and the religions they 
practice (see Table 1-1 and Table 1-2).  
Table 1-1: The top eight reported countries of birth and ancestries of Greater Sydney residents, 
2016. Number expressed to nearest ‘000 (Source: ABS, 2017a). 
Country of 
birth 
Proportion of 
population (%) 
Number 
of people  
Ancestry Proportion of 
responses (%) 
Number of 
responses  
Australia 57.1 2,752,000 English  19.6 1,220,000 
China 4.7 225,000 Australian 18.2 1,134,000 
England 3.1 152,000 Chinese 7.8 488,000 
India 2.7 131,000 Irish 6.7 417,000 
New Zealand 1.8 86,000 Scottish 4.9 307,000 
Vietnam 1.7 81,000 Italian 3.3 204,000 
Philippines 1.6 75,000 Indian 3.1 194,000 
Lebanon 1.2 56,000 Lebanese 2.6 160,000 
i  Excluding Special Administrative Regions and Taiwan. 
 
Table 1-2: The top eight reported languages spoken at home and religious affiliations of Greater 
Sydney residents, 2016. Number expressed to nearest ‘000 (Source: ABS, 2017a). 
Language 
spoken 
Proportion of 
population (%) 
Number 
of people  
Religious 
affiliation 
Proportion of 
population (%) 
Number 
of people  
English only 58.4 2,817,000 Catholic 25.1 1,213,000 
Mandarin 4.7 229,000 No religioni 24.6 1,188,000 
Arabic 4.0 194,000 Anglican 12.0 580,000 
Cantonese 2.9 139,000 Islam 5.3 253,000 
Vietnamese 2.1 99,000 Buddhism 3.9 186,000 
Greek 1.6 76,000 Hinduism 3.5 170,000 
Hindi 1.3 64,000 Eastern Orthodox 3.4 166,000 
Italian 1.3 63,000 Christianity 2.2 108,000 
i  Includes 'No Religion, not further defined', 'Agnosticism', 'Atheism', 'Humanism' and 'Rationalism'. 
Sydney’s population is continuing to diversify. Between 2006 and 2016 the proportions 
of Sydney’s total population born in Australia as well as the United Kingdom, New 
Zealand and Lebanon (traditional source countries of migrants to Australia) decreased 
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(see Table 1-3), while the proportions of the population born in China, India, the 
Philippines and Vietnam increased. These trends indicate that migrants from China, India, 
the Philippines, and Vietnam are among the largest and most significant emerging 
populations in Greater Sydney.  
Table 1-3: The top eight reported countries of birth of Greater Sydney residents as a proportion 
of total population in 2006, 2011, 2016, ordered by magnitude of change over time between 2006-
2016 (Source: ABS, 2017b). 
Country of birth Proportion of total population (%) Proportion change 
 2006 to 2016 (%) 2006 2011 2016 
China i 2.6 3.4 4.7 +2.1 
India 1.3 2.0 2.7 +1.4 
Philippines 1.3 1.4 1.6 +0.3 
Vietnam 1.5 1.6 1.7 +0.2 
Lebanon 1.3 1.3 1.2 -0.1 
New Zealand 2.0 1.9 1.8 -0.2 
United Kingdom 4.3 4.1 3.7 -0.6 
Australia 60.4 59.9 57.1 -3.3 
i  Excluding Special Administrative Regions and Taiwan. 
In light of the significance of cultural diversity for household sustainability (Allon and 
Sofoulis, 2006; Klocker et al., 2015; Klocker and Head, 2013; Strengers and Maller, 
2012), and its likely (but currently underexplored) significance for climate change 
adaptation at the household scale, Greater Sydney was identified as a fitting study site to 
address the aims and objectives of this research project. In the following section, I detail 
how the remainder of this thesis is structured to attend to the research aim and objectives 
outlined in Section 1.6.  
1.8 Thesis structure 
This introductory chapter has established the research problem and questions addressed 
by this thesis. The remaining seven chapters are structured as follows. Chapter Two 
foregrounds how householders are likely to experience climate change impacts in and 
amongst their everyday lives. The chapter begins with an outline of climatic changes 
projected to impact Greater Sydney and Australia in the near future, and notes how these 
changes are likely to directly impact householders. The next section draws together 
disparate bodies of literature to provide a unique synthesis of how these climatic changes 
are likely to impact households in more indirect ways, via food, water, energy, transport, 
infrastructure, and wellbeing. In practice, this background chapter serves as an important 
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base from which to understand the current and future adaptation needs of Greater Sydney 
households, and to assess the state and completeness of contemporary adaptation 
research. It also contributes a key element of the conceptual framework for this thesis, by 
explicating the indirect impacts of climate change on households. This thread is carried 
through the remainder of the thesis. The results chapters, in particular, remain alert to the 
ways in which householders understand and react to the direct and indirect impacts of 
climate change on everyday life.  
Chapter Three is dedicated to making sense of existing understandings and research on 
climate change adaptation. The first substantive section in the chapter catalogues the 
current state of scholarly knowledge on climate change adaptation at the household scale 
via a systematic literature review. This review yields insights into what stimuli 
households are adapting to; if, and how, households are adapting to climate change; and 
why some households appear to be more able to adapt to climate change than others. It 
also exposes a research gap: in-depth, qualitative, household-scale research on climate 
change adaptation is scarce, and especially so in regard to the indirect impacts of climate 
change. The second significant section of the chapter contextualises this limitation by 
reflecting on the modern history of climate science and adaptation research. It reveals that 
the study of adaptation has long been dominated by research disciplines and practices that 
prioritise quantitative approaches and broad spatial scales (often for the purpose of 
policymaking), at the expense of more in-depth, qualitative, and fine-scaled explorations. 
Given these shortcomings, the third section of Chapter Three details how this thesis takes, 
as its point of departure, the insights of household sustainability research; an area of 
research that has engaged more comprehensively with householders and the 
environmental challenges they face. The chapter closes with an outline of how these 
insights – together with the focus on indirect climate change impacts outlined in Chapter 
Two – have informed, and enriched, the conceptual framework of this project. 
Chapter Four details the pragmatic approach and mixed methods used to address the 
objectives of this research project. It begins with a brief description of relevant cultural 
and climatic characteristics of the study area, and provides a rationale for the research 
instruments used in this study – questionnaires and interviews. It then reflects on the 
cross-cultural considerations of the project, and describes the translation and data 
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collection methods employed in the study. The final section of Chapter Four reports on 
the study sample and describes the processes used to analyse the primary data.  
Chapters Five to Seven weave together the quantitative and qualitative data yielded from 
these ventures to present the empirical findings of this project. Chapter Five details 
householders’ opinions about climate change and delves into their perceptions of how 
climate change has and/or will impact their households. The findings show that a majority 
of respondents (irrespective of their cultural background) think the effects of climate 
change are already happening and many believe that these changes have, and will 
continue to, impact their day-to-day lives in both direct and indirect ways.  
Chapter Six reports on householders’ awareness and understandings of climate change 
adaptation, and what (if any) adaptive strategies they have employed to respond to climate 
change. It also explores how householders are likely to respond to climate change in the 
near future, and recognises the (dis)connections between adaptation and mitigation in 
these responses. In so doing, it sheds light on potential opportunities and barriers for 
adaptive action (such as costs of living) at the household scale. 
Chapter Seven focuses on adaptive capacity and vulnerability. It begins with a discussion 
of how householders in this study framed vulnerability and adaptive capacity, and their 
self-assessments of their own capacities. It then explores the experiences and practices of 
culturally-diverse householders which may constitute extant capacities in the context of 
climate change adaptation. These findings challenge and extend upon existing 
understandings of vulnerability and adaptive capacity. 
In the final chapter of this thesis, I document the conclusions gleaned from the research 
findings, including potential opportunities and barriers for adaptive action at the 
household scale, and discuss their implications for householders as well as adaptation 
research in Australia and abroad. I also acknowledge the limitations of this research 
project, and provide recommendations for future adaptation research.   
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2. DIRECT AND INDIRECT CLIMATE CHANGE IMPACTS ON 
AUSTRALIAN HOUSEHOLDS: A SYNTHESIS  
2.1 Introduction 
In order to understand how climate change impacts are experienced and how climate 
change adaptation is practised by householders in and amongst their everyday lives, it is 
first necessary to recognise the full suite of climate change impacts households face. 
Comprehensive literature on the indirect, more-than-climate impacts that households are 
likely to encounter, however, remains elusive. While global climate and general 
circulation models have been used to project large-scale impacts (like warming 
temperatures and rising sea-levels) and to infer direct consequences at more local scales 
(like heatwaves and flooding) (IPCC, 2014a), an interdisciplinary approach is needed to 
tease out how these impacts will affect householders indirectly, in and amongst their day-
to-day lives. Such accounts are lacking in scholarly literature. 
This chapter responds to this shortfall, and addresses the first objective of this research 
project; to understand how households are likely to be impacted by climate change in 
direct and indirect, more-than-climate ways. The first of the following sections outlines 
projected climatic changes for Australia, and Greater Sydney more specifically, using 
local climate change projections. It focuses on projected changes in temperature, rainfall, 
storms, bushfires, and sea-level at two intervals in the future (~2030 and ~2070) (that is, 
within the lifetime of most of Sydney’s current residents). The second section notes how 
these climatic changes are likely to impact Greater Sydney householders in direct ways. 
The third, substantive section connects these impacts more systematically with elements 
of household life, including food, water, energy, transport, infrastructure and wellbeing, 
by drawing on literature from diverse disciplines (including geography, agriculture and 
horticulture, engineering and hydrology, medicine, psychology and digital media). In so 
doing, this chapter provides a novel interdisciplinary synthesis of the indirect climate 
change impacts households will/do face (and need to adapt to) in and amongst their 
everyday lives. To my knowledge, it is the first synthesis of its kind. In practice, this 
background chapter also serves as an important reference point from which to examine 
the current state of climate change adaptation research at the household scale, and as a 
key conceptual foundation for this project (as in Chapter Three). 
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2.2 Climate change projections for Greater Sydney, Australia 
Australia is projected to experience changes in various climate variables. Warmer 
temperatures are expected, along with more frequent hot days and heatwaves, fewer cold 
extremes and frosts, and declining snow cover (Reisinger et al., 2014). Rainfall patterns 
are also expected to change, including less annual average rainfall in most of southern 
Australia, and more intense rainfall events (Reisinger et al., 2014). Changes in extreme 
events are also anticipated; fire weather and the frequency of droughts are projected to 
increase in southern Australia, while tropical cyclones are projected to become more 
intense, but less frequent in northern Australia (Reisinger et al., 2014). Sea-levels are also 
expected to rise around Australia in line with global mean trends (Reisinger et al., 2014). 
These projected changes pose a range of challenges for Australia’s environment and 
biodiversity, economy, natural resource industries, agriculture, infrastructure and 
communities (Head et al., 2014; Hughes, 2011; McAlpine et al., 2009; Reisinger et al., 
2014). They also pose challenges for households, which are intrinsically connected to 
each of these elements.  
For households located in the Greater Sydney region more specifically, high resolution 
regional climate projections provide insights into future climate trends – and consequent 
challenges. For example, the NSW and ACT Regional Climate Model (NARCliM) used 
twelve regional climate models to project changes in meteorological variables (including 
temperature and precipitation) for much of south-east Australia (Evans et al., 2014). The 
most up-to-date projections for metropolitan Sydney are detailed below (see Table 2-1 
for summary of projections).  
2.2.1 Temperature 
Temperature variables in Sydney (including average, maximum and minimum 
temperatures) are all projected to increase in coming years. Average air temperatures are 
projected to increase in Sydney by 0.7°C (relative to the 1990–2009 baseline) by 2030 
and up to 1.9°C by 2070, with some seasonal variation (Office of Environment and 
Heritage (OEH), 2014). Greater warming is projected to occur during summer (December 
– February) and spring (September – November), compared to winter (June – August) or 
autumn (March – May). Maximum daily temperatures are also projected to increase by 
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0.7°C by 2030 and up to 1.9°C by 2070 (OEH, 2014). Minimum daily temperatures are 
projected to increase by 0.6°C by 2030 and up to 2°C by 2070 (OEH, 2014). The 
frequency of hot days (maximum daily temperature >35°C) is also projected to increase 
in the Sydney region from the current average of less than ten hot days each year (OEH, 
2014). An additional four hot days are projected per year by 2030, rising to 11 additional 
hot days per year by 2070 (OEH, 2014). Some areas within the Sydney region, such as 
Western Sydney (which already experiences 10–20 hot days on average each year) are 
projected to experience an additional 5–10 hot days per year by 2030 and over 10–20 
additional hot days per year by 2070 (OEH, 2014). Recent projections also suggest that 
under a high-emissions scenario, some sites within Sydney could experience 
unprecedented temperatures of 50°C by 2060 (Lewis et al., 2017). The frequency of cold 
nights (below 2°C) is projected to decrease across the Sydney region, with approximately 
five fewer cold nights per year projected by 2030 and 12 fewer cold nights per year by 
2070 (OEH, 2014).  
2.2.2 Rainfall and storms 
Rainfall modelling is complicated by the complexity of meteorological systems and the 
variability of rainfall across geographic areas and temporal periods (Risbey, 2011). 
Nonetheless, it is generally expected that climate change will alter rainfall patterns and 
reduce runoff in south-eastern Australia (Chiew et al., 2011; Reisinger et al., 2014; 
Risbey, 2011). Sydney also is projected to experience changes in seasonal rainfall patterns 
in coming decades (OEH, 2014). A majority of models used by the OEH (2014) project 
that, by 2030, rainfall in the Sydney region will: decrease in winter (with projections 
ranging from -19% to +23% across the 12 models), decrease in spring (with projections 
ranging from -27% to +17% across the 12 models), increase in autumn (with projections 
ranging from -22% to +43% across the 12 models) and increase in summer (with 
projections ranging from -14% to +15% across the 12 models). Variations in seasonal 
rainfall are also projected for different regions of Sydney; decreased winter rainfall is 
expected in the south-west, but increased winter rainfall is likely in the north.  
In addition to these projected changes in rainfall amounts, changes in the intensity of 
rainfall events and storms are also likely (Bao et al., 2017). Summer downpours have 
become more intense in Greater Sydney over the past five decades (Zheng et al., 2015), 
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The frequency and intensity of hailstorms are also projected to increase out to 2050 
(Leslie et al., 2008). On the other hand, mid-latitude cyclones or ‘East Coast Lows’ 
(which bring hurricane-force winds, heavy rain, flooding, as well as large ocean waves 
and swells  to Sydney and the south-east coast of Australia (Callaghan and Power, 2014; 
Dowdy et al., 2014), are projected to decrease in frequency in winter months, which is 
when they are currently most common (Pepler et al., 2016). 
2.2.3 Bushfires 
Future changes in bushfire conditions are expected for Sydney (Hennessy et al., 2005). 
The average weekly frequency of bushfires across Australia’s major climatic zones has 
already increased by 40 per cent, from an estimated 3284 fire events per week in 2007 to 
4595 fires events per week in 2013 (Dutta et al., 2016). This increase has occurred 
predominantly during summer months and has been linked to changes in soil moisture, 
solar irradiation, dry fuel and wind speed in addition to geographic location (Dutta et al., 
2016). In Sydney, average and severe7 fire weather is projected to increase by 2030, 
particularly in summer (the peak fire risk season) and spring (a prescribed burning period 
to reduce fire hazards) (OEH, 2014). Bradstock et al. (2009) projected a 20–84 per cent 
increase in days suitable for large-fire ignitions – or days on which at least one fire could 
burn an area of ≥1000 hectares – within the greater Sydney region by 2050. The fire 
season is thus predicted to become longer through the forward extension into late winter, 
and lengthening into late summer (Hennessy et al., 2005; Lucas et al., 2007). This would 
shorten the low fire-risk season used by emergency services to carry out prescribed hazard 
reduction burns and reduce fuel load/fire risk. 
2.2.4 Sea-level rise 
Climate models have projected sea-level rise of 8-19 centimetres for the Sydney region 
by 2030 and 19-59 centimetres  by 2070 across multiple emission scenarios (relative to 
1986-2005) (CSIRO and Bureau of Meteorology, 2015). To put such increases in 
perspective, a rise of 50 centimetres in sea-level is projected to increase the frequency of 
high sea-level events such as high tides and storm surges for Sydney by at least a factor 
                                                 
7 Fire danger indices indicate the risk and potential consequences of fire. The higher the fire danger index 
(e.g. severe compared to low) the more likely and the more dangerous the fire could be.   
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of 100 – meaning ‘a flooding event that currently occurs once in every hundred years 
would occur every year with a 0.5m sea-level rise’ (Norman et al., 2012, p. 19). Given 
these projections, it has been proposed that coastal assets and structures need to be raised 
by a minimum of 13-15 centimetres by 2030 (and as much as 35-52 centimetres by 2070) 
in order to maintain the same number of expected breaches experienced with current sea-
level conditions (CSIRO and Bureau of Meteorology, 2015).  
Table 2-1: Summary of key climate change projections for Sydney, Australia 
Climatic 
stimuli 
Projected change Source 
Temperature  Average air temperature increase by up to 0.7°C by 
2030 and 1.9°C by 2070. 
(OEH, 2014). 
 Maximum daily temperatures increase by up to 0.7°C 
by 2030 and 1.9°C by 2070. 
 
 Minimum daily temperatures increase by up to 0.6°C 
by 2030 and 2°C by 2070. 
 
 Greatest warming increases in summer and spring.  
 Five more hot days (>35°C) per year by 2030, and 11 
more per year by 2070 across the region. 
 
 Five fewer cold nights (< 2°C) per year by 2030 and 
12 fewer by 2070. 
 
Rainfall and 
storms 
Rainfall decrease in spring and winter, increase in 
summer and autumn. 
(OEH, 2014). 
Increase in frequency and intensity of hailstorms (Leslie et al., 2008) 
 Decrease in frequency of East Coast Lows in winter (Pepler et al., 2016) 
Bushfires Average and severe fire weather to increase by 2030, 
particularly in summer and spring 
(OEH, 2014). 
 Days suitable for large-fire ignitions increase by 20–
84% by 2050 
(Bradstock et al., 
2009) 
 Fire season extension into late winter and late summer (Lucas et al., 2007) 
Sea-level 
rise 
Sea-level rise of 8-19 centimetres by 2030 and 19-59 
centimetres by 2070 (relative to 1986-2005) 
(CSIRO and 
Bureau of 
Meteorology 2015) 
2.3 Direct climate change impacts on Greater Sydney householders 
Climatic stimuli and hazards like those described above are likely to impact householders 
in very direct ways. They may have embodied experiences of weather – feeling hotter, 
colder, or wetter – or be injured or become ill. Their dwellings may also be directly 
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impacted, damaged or destroyed. These direct impacts have been a dominant focus of 
Australian adaptation research to date, and can be an important part of householders’ 
experiences of climate change. The following sections detail how Greater Sydney 
householders’ health and dwellings are likely to be directly impacted by climate change 
in the near future. The subsequent section, Section 2.4, shifts attention to the lesser 
explored, indirect impacts Sydney householders are likely to face – and in some instances, 
are already facing.  
2.3.1 Health  
Climatic stimuli such as rising temperatures and extreme weather may directly impact 
householders’ physical and mental health in a number of ways. Increasing average 
temperatures, hot days and warm nights, for example, can cause heat-stress, dehydration, 
heart attacks and death (Gosling et al., 2009; Hughes et al., 2016; Vaneckova et al., 2008). 
Heatwaves have particularly significant impacts on human health. Historically, 
heatwaves have not only caused the deaths of more people in Australia than any other 
natural hazard, including bushfires, storms, tropical cyclones and floods, but also caused 
more deaths than these hazards combined (Coates et al., 2014). This was true of the 
unprecedented heatwave that preceded the devastating Black Saturday bushfires in 2009 
in Victoria. During that heatwave, 374 lives were lost, hospital emergency cases increased 
by 46 per cent and there was a 2.8-fold increase in cardiac arrest cases (Department of 
Human Services, 2009), whereas the Black Saturday bushfires themselves caused the 
death of 173 people (Victorian Bushfires Royal Commission, 2010). More frequent and 
severe heatwaves are hence likely to increase the number of heat-related illnesses and 
deaths in Australia and Greater Sydney (Bambrick et al., 2008; Huang et al., 2012; Turner 
et al., 2013). For example, Gosling et al. (2009) projected a fourfold increase in heat-
related deaths in Sydney by 2100; the average summer heat-related mortality rate was 
estimated to rise from 1.6 deaths per 100,000 population to 6.7 deaths per 100,000 
population(under an A28 emissions scenario, assuming no adaptation). An increase in 
warm and hot days is also projected to increase the number of days where outdoor work 
and physical labour are dangerous, and lead to lost productivity and increased risk in the 
workplace (Hanna et al., 2011; Maloney and Forbes, 2011; Xiang et al., 2014b, 2014a; 
                                                 
8 See Appendix 1 for explanation of emission scenarios.  
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Zander et al., 2015). On the other hand, health complications associated with cold 
temperatures are likely to decline, though these projections are more variable across 
Australia (Bambrick et al., 2008).  
Other extreme events such as bushfires, floods and storms also pose direct risks, including 
illness, injury, and death (McMichael et al., 2006; McMichael and Butler, 2009). More 
frequent and intense bushfires, for instance, are projected to increase the likelihood of 
smoke exposure which is known to aggravate respiratory illnesses (Browne, 2016; 
Horsley et al., 2018; Johnston et al., 2002). Smoke produced from hazard reduction burns 
also contributes to health complications in much the same way (Broome et al., 2016; 
Browne, 2016; Hannam, 2016). One study on the health implications of a hazard 
reduction burn conducted near Sydney in May 2016, for example, estimated that the 
smoky conditions caused 14 premature deaths, 29 cardiovascular hospitalisations and 58 
respiratory hospitalisations (Broome et al., 2016). Another study of the health burden of 
fire smoke on Greater Sydney residents estimated that 197 premature deaths, 436 
cardiovascular hospitalisations and 787 respiratory hospitalisations were attributable to 
smoke exposure between 2001 and 2013 (Horsley et al., 2018). Far fewer people have 
been killed by the fire-fronts themselves. In NSW 77 deaths have been directly attributed 
to bushfires for the entire 1901–2011 period (Blanchi et al., 2014).  
In addition to their direct impacts on physical health, climatic stimuli and hazards are also 
expected to impact mental health. For example, mental health problems including anxiety, 
depression, post-traumatic stress disorder and suicide have been caused by exposure to 
traumatic events and natural disasters such as fires and drought (Morrissey and Reser 
2007; Fritze et al. 2008; Berry et al. 2010; Berry et al. 2011; Hanigan et al. 2012; Padhy 
et al. 2015). Natural disasters have also been shown to affect community wellbeing, 
livelihoods, culture and environments (Berry et al., 2010, 2011; Speldewinde et al., 2009) 
and cause social disruption and dislocation (McMichael and Butler 2009). Warm 
temperatures also aggravate mental illnesses and cognitive disorders. Analysis of health 
data collected over ten years in Adelaide, South Australia revealed a correlation between 
ambient temperatures above 26.7ºC and hospital admissions for mental and behavioural 
disorders (Hansen et al., 2008). Climate change impacts thus pose a range of direct and 
significant health challenges for householders in the Greater Sydney area. 
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2.3.2 Dwellings  
Climatic stimuli and hazards are also likely to impact dwellings in Sydney to varying 
degrees. For example, hailstorms, which are projected to become more frequent and 
intense due to climate change, have damaged and destroyed properties in Greater Sydney 
in the past (Leslie et al., 2008). In 2015, hailstorms damaged homes, sheds, outdoor 
property and vehicles in Sydney (Australian Broadcasting Corporation (ABC), 2015a), 
while the 1999 Sydney hailstorm remains the most costly natural disaster 
in Australian insurance history (Insurance Council of Australia, 2014; Schuster et al., 
2005; van den Honert et al., 2015). Bushfires have also impacted Sydney homes in the 
past; in 1994, bushfires destroyed 87 houses in Sydney’s southern suburbs of Jannali and 
Como (Gillen, 2005), while in 2003, 248 homes were destroyed in the Blue Mountains 
(Rich et al., 2016). As bushfire risk increases due to climate change, the risk to properties 
is also likely to rise. Rising sea-levels also pose an ongoing threat to coastal properties in 
Sydney. For example, sea-level rise of 20 centimetres is projected to cause up to 22 metres 
of shoreline recession in Collaroy/Narrabeen beach (a densely populated area with the 
highest accumulated monetary values of built-up shoreline development in the state) by 
2050, or as much as 118 metres if combined with a 1-in-50 year storm event (Hennecke 
et al., 2004). Already, this vulnerability has been laid bare; in June 2016, severe storms 
and strong winds caused significant coastal erosion and property damage along Collaroy 
Beach (Code and Tarasov, 2016; Gray, 2016). More frequent and intense climatic stimuli 
and hazards are likely to make such events more commonplace.  
2.4 Indirect climate change impacts on Greater Sydney householders 
While it is clear that households in Greater Sydney are projected to experience a range of 
direct climatic impacts, a focus on climate change adaptation that foregrounds everyday 
life underscores the fact that adapting to climate change will also involve responding to 
multiple indirect, more-than-climate impacts in and amongst day-to-day life (Toole et al., 
2016). While the distinction between direct and indirect climate change impacts is blurred 
in different contexts, indirect impacts are conceptualised in this thesis as impacts that are 
caused by climatic stimuli (like those discussed in Section 2.2), but affect households in 
‘non-climatic’ ways via their connections to wider, intermediary networks and systems. 
These mediated impacts are scarcely accounted for in adaptation literature. The following 
 
28 
sections explain how climate change impacts will be encountered indirectly via five 
elements of everyday household life: food; water; energy; transport and infrastructure; 
and wellbeing. Wherever possible, local Sydney-specific research has been used to 
inform this synthesis, alongside relevant wider-scale research.  
2.4.1 Food 
Food is a significant element of everyday household life. In addition to providing 
sustenance for survival, food plays a role in multiple social and cultural elements of 
household functioning. Shopping, cooking and sharing food have been described as social 
activities bound up with family life, emotions, and expressions of love and care (Bentley, 
2012; Julier, 2012; Kneafsey et al., 2008). Food also contributes to individual and 
collective identities (Bentley, 2012), (dis)satisfies culturally-constructed preferences and 
expectations (Atkins and Bowler, 2001; Postiglione, 2010), and provides those who grow, 
gather and exchange their food a means of practising sustainability, sovereignty, culture 
and care (Head et al., 2004; Kneafsey et al., 2008; Larder et al., 2014). Food is also a key 
component of household budgets; in 2009-10, food and non-alcoholic beverages were the 
second highest source of expenditure for Australian households (ABS, 2011b). Climate 
change impacts on food thus have implications not only for the utility of food (i.e. calorie 
intake for survival), but also related social, cultural and financial elements of everyday 
household functioning.  
Projected climate change impacts including warming temperatures, shifting rainfall 
patterns, more extreme weather events, and the spread of climate-sensitive pests and 
diseases are all expected to affect food production, quality and costs in Australia and 
abroad (Barlow et al., 2015; Gunasekera et al., 2007; Webb and Whetton, 2010). The 
production and quality of dietary staples such as rice and wheat, for example, are 
susceptible to rising temperatures. One degree of warming of overnight temperatures can 
reduce rice yields by approximately ten per cent (Peng et al., 2004), while heat stress 
reduces the dietary value of wheat and its suitability for dough-making (Blumenthal et 
al., 1993). Common animal-based foods are also susceptible to climatic changes: 
warming temperatures increase heat stress and exposure to parasites and disease amongst 
beef cattle (Gregory, 2010; Henry et al., 2012); reduce milk production among dairy cows 
(Dunshea et al., 2013; Nidumolu et al., 2014), and reduce egg production among laying 
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hens (Lin et al., 2006; Mashaly et al., 2004). The development, distribution and disease-
resistance of fish and shellfish are also susceptible to warming ocean temperatures and 
acidification (Fitzer et al., 2018; Hobday and Lough, 2011; Hobday and Poloczanska, 
2010; Parker et al., 2009). For householders, changes in the production, quality and price 
of common foods such as bread, meat, milk, seafood and eggs will be evident in elements 
of household functioning associated with food; when shopping routines encounter foods 
‘temporarily out-of-stock’; when recipes are adjusted to omit or replace unavailable 
foods; or when facing different dinner plans with family and friends.  
Fruits and vegetables are also expected to be affected by climate change. Fruit and nut 
trees, like apples, pears, and pistachios, for example, are projected to be impacted by 
warming temperatures due to their sensitivity to heat and reliance on cold temperatures 
to trigger fruit development (Darbyshire et al., 2013; Luedeling, 2012; Thomson et al., 
2014). Warming temperatures also affect the appearance and taste of fruits, like 
capsicums, tomatoes and strawberries (Webb and Whetton, 2010), and the production of 
greens like lettuce, spinach and celery which are prone to bolting to seed prematurely 
(Deuter, 2008; Webb and Whetton, 2010). Weeds, pests and diseases, which find 
changing climatic conditions conducive, are also expected to impact fruits and vegetables 
(Webb and Whetton, 2010). Warming of 1ºC, for instance, would increase the damage 
and pest control costs of the Queensland fruit fly (one of Australia’s most costly 
horticultural pests) by 38 per cent, or $4.7 million per year, for mainland apple, orange, 
and pear growers (Sutherst et al., 2000). Backyard growers, including those in 
metropolitan Sydney, are also likely to be affected by fruit fly outbreaks due to climate 
change (Sutherst et al., 2000). For households with fruit and vegetable gardens, such 
impacts have implications for not only their yield, but also related practices of food 
sharing and cultural traditions, as well as the food security and wellbeing associated with 
backyard food production (Gaynor, 2006; Head et al., 2004; Wakefield et al., 2007). 
Droughts and storms are also expected to impact production and increase the costs of 
fruits and vegetables in Australia (Connor et al., 2009, 2012; Garnaut, 2008; Kiem and 
Austin, 2013; Quiggin et al., 2010). In the past, drought conditions in the Murray-Darling 
Basin – the country’s most productive agricultural area – have devastated production. 
Between 1997 and 2009, rice yields alone were reduced by 99 per cent due to drought 
(Wei et al., 2011). The Millennium Drought – which affected much of south-east 
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Australia from 2001 to 2009 (van Dijk et al., 2013) – also led to cost increases for 
consumers. Food prices increased at twice the rate of the Consumer Price Index (an 
economic measurement of price changes facing households), with fresh fruit and 
vegetables being the hardest hit (Quiggin, 2007). Severe storm events also affect supply 
and inflate prices; Cyclone Larry wiped out 80-90 per cent of the total Australian banana 
crop in 2006 and raised prices by up to 500 per cent (Watkins et al., 2007). Imported 
products, such as coffee and chocolate, are also susceptible to climate change. Bunn et al. 
(2015) projected that the global area suitable for coffee production will decrease by as 
much as 50 per cent by 2050 due to climate change, and the climatic suitability of cocoa-
growing regions is likely to change (Läderach et al., 2013). Warmer temperatures and 
higher concentrations of atmospheric CO2 may also reduce the nutritional value, 
micronutrients and protein of fruit and vegetable plants due to faster growth (Müller et 
al., 2014; Myers et al., 2014; Zhu et al., 2018). 
These climate change impacts will have tangible consequences for households, including 
in Greater Sydney. They will experience changes in the availability, quality, taste, texture 
and costs of foods. They may also face changes in how imported, processed or frozen 
foods feature among familiar diets, and how households grow (or need to grow) their own 
fruits and vegetables within their gardens – if available. These changes, and householders’ 
responses to these changes, involve more than the utility or nutrition of food. They also 
involve changes in financial, social and cultural elements of day-to-day household life 
connected to food. Food was a key theme raised by interviewees in this study, and is 
discussed in detail in Chapters Five, Six and Seven of this thesis. 
2.4.2 Water  
Water is vital to everyday household life. It is necessary for survival and health, and is 
central to household practices like bathing, cleaning, laundering (Shove, 2003), food 
preparation, and gardening (Askew and McGuirk, 2004; Head and Muir, 2007; Syme et 
al., 2004), as well as recreation, leisure and culture (Strang, 2004). Households are 
significant consumers of water – Australian households accounted for 13 per cent of the 
nation’s total distributed water use in 2013-14 (ABS, 2015). Climate change is expected 
to impact both water availability and water quality in Australia. In Sydney, water 
availability is likely to decline. Rainfall, evaporation and water inflows to Warragamba 
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Dam (Sydney’s largest capacity freshwater reservoir) are all forecast to change by 2030 
and 2070. Under the A1B emission scenario9 slightly wetter conditions and increased 
inflows are projected for 2030, but significant reductions in inflows are projected for 2070 
(NSW Office of Water, 2010). Under the A2 emission scenario, reduced inflows into 
Warragamba Dam are projected for both 2030 and 2070 (NSW Office of Water, 2010). 
Over the same period, the population of Sydney is projected to grow and water demand 
is projected to increase accordingly (NSW Office of Water, 2010). The prospect of drier 
conditions, population growth and increasing demand for water is likely to place pressure 
on existing freshwater resources (McGuirk and Argent, 2011), and necessitate the 
implementation of initiatives which seek to reduce per capita water consumption and 
increase the use of alternate water sources. For households in Sydney, these changes will 
likely be encountered via regulatory frameworks, such as water restrictions. 
In recent years, water shortages have necessitated water restrictions in all major 
Australian cities, apart from Darwin and Hobart (Laves et al., 2014; Newton, 2007). In 
Sydney, water restrictions were in force between 2003 and 2009 (Spaninks, 2010). These 
restrictions were designed to limit the way water was used for a number of everyday 
household practices, including: hosing of hard surfaces such as windows, driveways, and 
vehicles; watering lawns and gardens; and filling large swimming pools (Spaninks, 2010). 
Research has shown that households are reactive to such changes in water routines and 
abundance (Allon and Sofoulis, 2006; Dolnicar and Hurlimann, 2010; Willis et al., 2011, 
2010). For example, during the Millennium Drought, many householders engaged in 
practices of collecting, conserving and reusing water to maintain their water use: using 
buckets to collect water in the shower or when rinsing vegetables; catching rainfall and 
overflow from downpipes in containers; and reusing water from the laundry and kitchen 
(Head and Muir, 2007). This ‘greywater’ was often used by householders for watering 
gardens, lawns and yards (ABS, 2013; Ryan et al., 2009) – a somewhat unsurprising 
outcome given Australian households’ penchant for lush, visually attractive (yet water-
intensive) gardens and yards (Chui, 2014), and emotional attachments to gardens and 
gardening practices (Bhatti et al., 2009; Stebbing et al., 2013).  
                                                 
9 See Appendix 1 for explanation of emission scenarios. 
 
32 
Rainwater tanks, which collect rainfall from dwelling roofs, were also increasingly 
installed by households to supplement their water use (Gardiner, 2010; Moy, 2012). In 
2013, 34 per cent of Australian households had a rainwater tank, compared to 24 per cent 
in 2007 (ABS, 2013). For households, these changing water routines were also 
accompanied by changing perspectives about where and how water was sourced and 
treated (Bennett et al., 2016; Dolnicar et al., 2011; Dolnicar and Schäfer, 2009; 
Hurlimann, 2011; Hurlimann and McKay, 2007; Marks et al., 2008), as well as how 
suitable or safe it was for various purposes such as drinking and toilet flushing (Gardiner, 
2010; Head and Muir, 2007; Mankad and Tapsuwan, 2011; Moy, 2012; Po et al., 2003; 
Ryan et al., 2009; Sofoulis, 2016; Stebbing et al., 2013). 
Some of these concerns about water quality are well-founded. Research has shown, for 
example, that rainwater tanks can accommodate disease-spreading mosquitoes (Ahmed 
et al., 2011; Sofoulis, 2016), and pathogenic microorganisms (Ahmed et al., 2012, 2010), 
if water quality is not properly maintained. Greywater can also be contaminated by 
chemicals and pathogenic microorganisms, and water treatment and disinfection may be 
needed to reduce the (albeit low) level of health risk (Barker et al., 2012; Benami et al., 
2016; Eriksson et al., 2002; O’Toole et al., 2012). More broadly, the water quality of 
dams, rivers and lakes is also susceptible to climate change. Warmer temperatures, 
droughts and heavy rainfall events affect water quality parameters such as dissolved 
organic matter, nutrient concentrations, micro-pollutants and pathogens (Delpla et al., 
2009), while bushfires increase sediment and debris flows as well as ash contamination 
in affected catchments (Langhans et al., 2016; Nyman et al., 2015; Reneau et al., 2007; 
Smith et al., 2011). Additional water treatment measures are consequently required to 
counter these issues (Langhans et al., 2016). 
Increasing treatment requirements, coupled with the need to boost water supplies (for 
example, through increasing dam capacity or desalination plants), is likely to have 
additional economic and environmental costs (Jorgensen et al., 2009; Kundzewicz et al., 
2008). For example, desalination plants like the one constructed in Sydney in 2010, 
following a prolonged period of drought, incur financial costs for construction and 
maintenance, and can negatively impact the environment without proper management 
(Elimelech and Phillip, 2011; Lattemann and Höpner, 2008). It has been estimated that 
ongoing costs of the desalination plant in Sydney – which has not been in operation since 
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2012 due to the return of adequate water supply, and significant storm damage endured 
in 2015 (Partridge, 2015) – adds $100 to Sydney households’ water bills per year 
(Malone, 2013; Spicer and Vukovic, 2016). Climate change therefore has implications 
not only for water availability and quality, but also how water is used, valued and paid 
for within, and beyond, the home. For households, adapting to climate change impacts on 
water involves adapting to changing water quality, and (perhaps problematic) encounters 
with alternative sources of water. Impacts may also be felt within the household budget, 
as water prices rise in response to growing water demand and pressures on existing water 
infrastructure. These were popular topics raised by interviewees in this study, as discussed 
in Chapters Five, Six and Seven. 
2.4.3 Energy 
Energy is indispensable to elements of household functioning, from switching on lighting, 
running refrigerators and heating and cooling appliances, to powering entertainment 
devices and enabling people to work from home. In 2015-16, the residential sector was 
responsible for 11 per cent of electricity consumption in Australia (Department of the 
Environment and Energy, 2017). In the same year, Australian households spent an 
average of $41 per week on domestic fuel and power (26% more than in 2009-10) (ABS, 
2017c). Supply and demand of this important resource is likely to be affected by a number 
of climate change impacts, including warmer temperatures, more frequent hot days and 
extreme weather events such as storms. 
For households in Sydney, some studies have indicated that average annual energy 
demand could decrease due to warmer temperatures. In those studies, reductions in the 
demand for heating due to warmer winter temperatures were expected to outweigh 
increased demand for summer cooling (Howden and Crimp, 2001; Thatcher, 2007). More 
recent research, however, has projected that increasing demands for cooling due to 
warmer weather will outweigh any reductions in heating demands, resulting in a 
significant overall increase in the total energy demand of Sydney households (Wang et 
al., 2010). Besides upping energy bills for consumers, this increased demand is likely to 
strain Sydney’s local energy supply capacity, particularly during hot weather and 
heatwaves (Wang et al., 2010). Like other electricity networks across Australia, this 
added stress will likely lead to network failures and subsequent power outages or 
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‘blackouts’ (Reisinger et al., 2014). Heatwaves experienced in Australia in recent years 
have provided ample evidence of this link. During the 2009 Victorian heatwave, for 
instance, energy demand exceeded the average maximum by 24 per cent, causing 
widespread power outages (Nguyen et al., 2010). Subsequent network failures left more 
than half a million residents without power during the heatwave (Queensland University 
of Technology (QUT), 2010). In February 2017, a major heatwave also led to a spike in 
electricity demand in multiple Australia states. Over 90,000 households in South 
Australia lost power for nearly one hour during the heatwave, and households in Sydney 
were warned by the Australian Energy Market Operator of possible ‘rolling blackouts’ 
due to the unprecedented demand on the network (Chang, 2017). Householders were 
subsequently asked to switch-off unnecessary appliances during hours of peak demand, 
delay cooking dinner, and to consider going to a movie or shopping centre to keep cool 
rather than using air-conditioning in their home (Chang, 2017). For households, adapting 
to climate change therefore involves not only responding to the direct impacts of hot 
weather and heatwaves on human health, but also responding to changing energy 
demands, costs, reliability, and routines.  
Severe weather events, including those projected to worsen due to climate change, are 
also likely to damage energy transmission networks in Australia and disrupt households’ 
energy supply (Maunsell Australia and CSIRO, 2008). Recent weather events have shown 
this to be the case. In September 2016, for example, severe storms damaged energy 
infrastructure in South Australia and caused a state-wide blackout that left over 1.6 
million residents in the dark (ABC, 2016a). Some residents were without power for hours 
while others waited for days for power to be restored (ABC, 2016a). The consequences 
of such power outages extend beyond issues of inconvenience. Power outages have been 
linked to public safety concerns including failure of telephone, radio and television 
communications (which are often used to convey emergency information), electric garage 
doors, elevators in high-rise buildings, and home life support systems (Broome and 
Smith, 2012), as well as increased risks of accidents and even death (Anderson and Bell, 
2012; Lin et al., 2011). During the South Australian power outage mentioned above, for 
instance, inadequate emergency responses and subsequent failures of back-up generators 
left Port Augusta Hospital without power for five hours (Coleman and Scopelianos, 
2017); and in Adelaide, dozens of frozen embryos were destroyed at the Flinders Fertility 
clinic, devastating affected families (Coleman and Scopelianos, 2017; Collard, 2016). As 
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severe weather events intensify as the climate changes, such power outages are likely to 
become a more common experience for households, and the services they rely upon.  
Other energy infrastructure in Australia, such as oil and gas storage and transport 
facilities, and off-shore oil and gas production facilities, are also vulnerable to climate 
change impacts (Khan et al., 2013). For example, severe winds, waves and rain associated 
with tropical cyclones (which are projected to become more intense due to climate change 
(Abbs, 2012; Knutson et al., 2010)) regularly disrupt production at oil and gas off-shore 
drilling rigs along the north-west coast of Australia (Parke, 2012). Severe weather events 
associated with climate change therefore pose a range of challenges for Australia’s energy 
supply – and its consumers. Australia is particularly sensitive to disruptions in oil and 
fuel supply chains, given 80 per cent of crude oil refined in Australia is imported from 
overseas before being distributed across the country via road transport and ports 
(Blackburn, 2013). Disruptions to these supply chains, from natural disasters or other 
events, would have significant ramifications. It has been estimated that if disrupted, oil 
and petroleum supplies in Australia would run out in three weeks (Blackburn, 2013). For 
households, interruptions to supply, and thus availability, would not only affect their own 
fuel tanks and hip pockets, but also services which they depend upon, including hospitals 
and public transport as well as supermarkets and pharmacies which rely on their own 
products being delivered ‘just-in-time’ via road transport and trucks (Blackburn, 2013).  
On top of these impacts on energy supply and reliability, households can also be subject 
to financial costs and pressures associated with energy-related initiatives, including those 
which aim to mitigate GHG emissions. For example, a national carbon pricing scheme, 
or ‘Carbon Tax’, was adopted in Australia between 2012 and 2014 to reduce the GHG 
emissions of major industries, including electricity and energy generators (Head et al., 
2014). The scheme required industries to buy permits for their CO2 emissions, however, 
these costs were ultimately passed on to consumers, including households. Before the 
scheme was introduced, it was estimated that these costs would amount to an average of 
$9.90 per week for households, including $3.30 per week on electricity expenditure and 
$1.50 on gas expenditure (Department of Climate Change and Energy Efficiency, 2012). 
Even though a majority of households were given compensatory assistance from the 
government to cover these expenses, the consumer-costs of the scheme were regularly 
touted as one of the reasons for its repeal in 2014 (Department of Environment, 2014). 
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Australian households also bore the costs of another government initiative aimed at 
supporting renewable energy use in recent years. As part of that initiative, feed-in tariffs 
were paid for each kilowatt hour of energy produced by households with grid-connected 
rooftop photovoltaic (PV) solar systems (Zahedi, 2010). While this contributed to a rapid 
uptake of grid-connected PV systems (around 15 per cent of all Australian households 
had rooftop solar systems in 2015) (Outhred and Retnanestri, 2015), the costs of the feed-
in tariffs were inevitably passed on to consumers through more expensive electricity bills 
(Chapman et al., 2016). This resulted in a ‘cross-subsidisation’ in which the majority of 
households (those without rooftop solar systems), bore the costs of feed-in tariffs earned 
by a minority of households (those with rooftop solar systems) (Chapman et al., 2016, p. 
1267). This situation was not only inequitable, but also unsustainable as the installation 
of rooftop solar systems outstripped the demand anticipated by policymakers (Chapman 
et al., 2016; Outhred and Retnanestri, 2015). As a result, feed-in tariffs paid to households 
were dropped; from 60 cents per kilowatt hour to 20 cents per kilowatt hour in late 2010, 
and then scrapped altogether in 2011 (Chapman et al., 2016). The scheme hence had 
financial implications for households with, and without, rooftop solar systems: 
households who had paid for solar systems received a lower return-on-investment than 
expected, and electricity bills rose for households with and without solar (Bainbridge, 
2016; Chapman et al., 2016; Latimer, 2018; Robins, 2016). For households, adapting to 
climate change will therefore involve responding not only to changes in energy demand 
and supply, but also opportunities (or pressures) to shift to renewable energy options and 
rising energy costs. These themes were among those raised by interviewees in this study, 
and are discussed in detail in Chapters Five, Six and Seven of this thesis.  
2.4.4 Transport and infrastructure  
In addition to their connections to water, waste and energy infrastructure (van Vliet et al., 
2005), households are also dependent on a range of other important infrastructure and 
services which are susceptible to climate change, including transport, communication and 
built infrastructure. Transport infrastructure and networks, in particular, are vulnerable to 
extreme weather events like storms, heatwaves and bushfires (Koetse and Rietveld, 2009; 
Love et al., 2010). Such vulnerabilities have been evidenced during a number of recent 
extreme events in Australia. During the 2009 Victorian heatwave, for instance, record-
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breaking temperatures impacted both roads and rail systems. Tram and train services were 
affected by buckled rail tracks and failed air conditioning, while train services were 
disrupted by a power-outage of overhead powerlines and signalling equipment (QUT, 
2010). Cancellations to train services peaked at 30 per cent on the third day of the 
heatwave (QUT, 2010). Three years earlier, in 2006, bushfires in Victoria also caused 
power outages which led to considerable disruptions. Rail boom gates failed, road traffic 
signals were blacked-out at 1,200 intersections, and 40 per cent of the computers used by 
the state’s traffic control centre to monitor road conditions were shutdown, causing major 
delays across the metropolitan area (Maunsell Australia and CSIRO, 2008). Bushfires, 
controlled hazard-reduction burning, as well as flash floods and storms have also closed 
roads and caused traffic delays for commuters in Sydney (Gillen, 2005; Muller, 2016). In 
2015 and 2016, storms flooded roads in Sydney, inundated train lines, disrupted ferry 
services and delayed flights at Sydney airport (ABC, 2016b, 2015b). Flooded roads and 
infrastructure have, in turn, been linked to numerous fatalities. Since 1900, over 700 
people have died in Australia while attempting to cross flooded roads, bridges, 
causeways, culverts, and watercourses, often while trying to get home (Haynes et al., 
2016). Such events highlight the vulnerabilities of transport infrastructure and networks, 
and the commuters who rely on them, to climatic events. In Sydney, climate change 
impacts on transport infrastructure would be particularly disruptive given the size of the 
city’s population; in 2012-13 over 16 million trips were made in Sydney on an average 
weekday, including ten million using motor vehicles and four million using public 
transport (Bureau of Transport Statistics, 2014).  
In addition to these acute impacts, there are also a range of climate change impacts which 
could affect buildings and infrastructure over the longer term. For example, asphalt road 
surfaces and airport tarmac are vulnerable to higher temperatures and increased solar 
radiation, while steel bridges, building materials and cladding, as well as concrete joints 
and pavements can be damaged by high temperatures (Taylor and Philp, 2010). Rising 
sea-levels, and associated storm surges, flooding and coastal erosion, are also expected to 
impact key infrastructure, including roads, rail, and ports (Koetse and Rietveld, 2009; 
Maunsell Australia and CSIRO, 2008). Such projections have prompted questions about 
engineering design standards and codes (Gibbs, 2012), and calls for more appropriate 
building and infrastructure design guidelines in Australia (Productivity Commission, 
2012; Snow and Prasad, 2011). 
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For householders, adapting to climate change will involve not only responding to direct 
impacts (like damage to their own property and dwelling), but also encountering climate 
change impacts when using public infrastructure in their everyday lives. Householders 
may also encounter these issues when building or renovating their own homes to meet 
higher building standards or stringent planning regulations, or when paying (or not being 
able to afford) higher prices for insurance premiums (Mallon et al., 2014; Reisinger et al., 
2014). In particularly vulnerable areas (such as coastal areas at risk of sea-level rise), 
houses could also become harder to insure, harder to mortgage (if banking institutions 
avoid high-risk properties) and harder to sell (as buyers become more aware of the risks 
posed by climate change) (ABC, 2018). Such issues were raised by interviewees in this 
study, often in animated detail. Their responses are discussed in detail in Chapters Five 
and Six of this thesis. 
2.4.5 Wellbeing 
Australian householders face a number of climate change related health challenges. Acute 
weather events such as heatwaves, bushfires, floods and storms pose direct risks of death, 
physical injury and trauma (as described in Section 2.3) (McMichael et al., 2006; 
McMichael and Butler, 2009). However, changes in the climate are also expected to 
contribute to more indirect and chronic health conditions, which will affect householders 
in their day-to-day lives. For instance, climate change is projected to increase the number 
of new cases of food-borne infectious diseases such as Salmonella and bacterial 
gastroenteritis in Australia (Bambrick et al., 2008; Harley et al., 2011). Warming 
temperatures are expected to cause at least one thousand additional cases of Salmonella 
– and 1200 lost workdays – annually by 2050, if mean global warming reaches ~4.5°C in 
2100 (Bambrick et al., 2008). Water-borne diseases, including those caused by water-
borne parasites Cryptosporidium and Giardia, have also been linked to climate change as 
more intense rainfall events increase the risk of contamination of drinking-water 
reservoirs (Curriero et al., 2001; Harley et al., 2011; McMichael et al., 2006). The 
incidence of vector-borne diseases, such as dengue fever, has also been projected to 
change in Australia due to climate change. Dengue fever is transmitted in urban areas by 
the freshwater mosquito Aedes aegypti, and is currently restricted to northern Queensland 
in Australia (Bambrick et al., 2008). However, the distribution of dengue is projected to 
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extend further southwards (as far as northern NSW) due to warmer, wetter and more 
humid conditions associated with climate change (Aström et al., 2012; Bambrick et al., 
2008; Hales et al., 2002), and the presence of an increased number of water storage tanks 
(often installed in response to drought) which provide suitable container habitats for the 
mosquito larvae (Beebe et al., 2009). Households in Sydney may also face the threat of 
mosquito-borne Ross River virus. Ross River virus infections are usually more common 
in rural areas of Australia than major cities and towns, however, outbreaks can occur 
when local rainfall, tides and temperatures promote mosquito breeding (NSW 
Government Health, 2016). In 2016 and 2017, mosquitos infected with Ross River virus 
were detected in a number of Sydney suburbs, including Alfords Point, Illawong and 
Lugarno on the banks of the Georges River (Alexander, 2017). 
Other diseases, including respiratory diseases, are also projected to be exacerbated by 
climate change. For example, warmer temperatures, increased rainfall events and higher 
concentrations of atmospheric CO2 promote plant growth, which in turn increases the 
production of aeroallergens, including pollen grains and mould spores which trigger 
asthma and allergies such as hay fever (Beggs, 2004; Beggs and Bambrick, 2005; Beggs 
and Bennett, 2011; Browne, 2016; Reid and Gamble, 2009). Acute incidents of 
thunderstorm asthma, like the one that affected Melbourne in November 2016 and led to 
hospitalisation of 8,500 people and ten deaths, may also become more common as pollen 
counts increase and thunderstorms become more frequent (Dow, 2017; Maxwell, 2016). 
Warmer weather conditions and heavy rainfall events, as well as responses to such 
weather conditions (such as air-conditioner use in response to warmer weather) have also 
been associated with increased risk of respiratory diseases such as Legionnaires' disease 
(Harley et al., 2011). 
Climate change is also expected to affect mental health in various ways (Berry et al., 
2010; Bourque and Willox, 2016; Padhy et al., 2015). These mental health impacts stem 
not only from the physical, perceptible impacts of climate change, but also cognitive 
encounters with the very idea of ‘climate change’. For example, Fritze et al. (2008) argued 
that people’s awareness of climate change and recognition of the challenges it poses – 
rather than physical experiences of climate change events – could cause emotional 
distress and anxiety. Fritze et al. (2008, p.9) noted that ‘at the deepest level, the debate 
about the consequences of climate change gives rise to profound questions about the long-
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term sustainability of human life and the Earth's environment’ (see also Ojala, 2016, 
2012a, 2012b). Climate change has also been associated with depressive emotions, guilt 
and despair (Doherty and Clayton, 2009), as well as ‘pre-traumatic’ stress disorder, or 
anxiety about an imminent climate crisis (Gifford and Gifford, 2016). Emerging research 
has also indicated that climate change impacts can provoke feelings of ‘solastalgia’, or 
mental distress caused by ‘the loss of, or inability to derive, solace’ from one’s home 
environment due to its transformation (Albrecht, 2005; Albrecht et al., 2007, p. S96; 
Doherty and Clayton, 2009; Eisenman et al., 2015; Higginbotham et al., 2007). Taken 
together, adapting to climate change will therefore involve more than adaptation to the 
direct health impacts – injury, trauma or death - posed by events such as fires, floods, and 
heatwaves. It will also entail adapting to more indirect and ongoing impacts on health and 
wellbeing, such as an increased risk of being affected by food, water and vector-borne 
diseases, or suffering from asthma and allergies. Indeed, a number of people interviewed 
in this study described such experiences. It may also exacerbate mental health conditions 
and individuals’ sense of place and belonging.  
2.5 Conclusions  
Foregrounding everyday life in the context of climate change adaptation, as I have done 
throughout this chapter, underscores the fact that households, including those in Greater 
Sydney, are already affected by – and will continue to be affected by, and need to adapt 
to – a range of climate change impacts as an ongoing part of life. Some of these impacts 
will be very direct; individuals may have embodied and adverse experiences of climatic 
stimuli and hazards, or have to protect their dwellings from damage and disasters. But the 
novel synthesis presented in this chapter has demonstrated that climate change will also 
affect householders in more indirect ways. These changes have been synthesised in table 
format, in Appendix 2. Indirect climate change impacts will reach households via their 
connections to intermediary systems and networks and, more often than not, will manifest 
as non-climatic, or more-than-climate changes at the household scale. The effects of 
global climatic change will therefore be encountered by householders – indirectly, 
inadvertently and at times unconsciously – as changes in elements of everyday household 
life (writing a shopping list, watering the garden, paying an electricity bill, making the 
daily commute or visiting the doctor’s office) in addition to changes in climate itself. 
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How well existing research on climate change adaptation has accounted for these indirect 
impacts, and the actions that will (and do) take place within households to adapt to them, 
is the focus of the next chapter of this thesis. Chapter Three also brings together this 
explication of direct and indirect climate change impacts, with insights from household 
sustainability research, to establish the conceptual framework for this thesis.  
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3. LITERATURE REVIEW: CLIMATE CHANGE ADAPTATION RESEARCH 
AT THE HOUSEHOLD SCALE  
3.1 Introduction 
In light of the direct and indirect climate change impacts householders in Greater Sydney 
are likely to face (as detailed throughout Chapter Two), this chapter reviews existing 
literature to make sense of current understandings and research on climate change 
adaptation. The chapter begins by cataloguing the current state of scholarly knowledge 
on climate change adaptation at the household scale via a systematic literature review. It 
identifies and draws on 48 studies focused on Australian households to assess scholarly 
understandings of the stimuli households are adapting to; if, and how, households are 
adapting to climate change; and what factors appear to influence adaptation at the 
household scale. That review reveals important insights, and exposes the research gaps 
this thesis seeks to address: in-depth, qualitative adaptation research is scarce, especially 
with culturally-diverse households. So too is a focus on adaptation to indirect climate 
change impacts at the household scale. 
The second significant section of this chapter aims to contextualise these limitations by 
reflecting on the modern history of climate science and adaptation research. Doing so 
reveals that climate science and adaptation research have long been dominated by 
research disciplines and practices that prioritise quantitative approaches and broad spatial 
scales (often for the purpose of policymaking), at the expense of more in-depth, 
qualitative, and fine-scaled explorations. Given this context, it is largely unsurprising that 
household-scale adaptation research in the vein of this research project has received less 
attention to date. For these reasons, this thesis draws on a related, but largely separate 
body of literature for its conceptual framework: cultural environmental research focused 
on household sustainability. This complementary body of literature has examined the 
complex ways in which householders are affected by, and respond to, environmental 
challenges and constraints in and amongst their everyday lives. It is highly instructive for 
research on climate change adaptation at the household scale and provides three key 
points of departure for the present study: the conceptualisation of ‘connected’ households; 
the prominence of everyday practice; and the differential capacities of households. This 
chapter expands on each of these three key insights, showing that they are particularly 
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useful for exploring household-scale adaptation to the indirect impacts of climate change; 
and the role of population diversity. The chapter closes with an outline of how these 
insights – together with the focus on direct and indirect climate change impacts outlined 
in Chapter Two – comprise the conceptual framework of this project. 
3.2 Climate change adaptation at the household scale: a systematic review of the 
literature 
In order to assess the current state of knowledge about climate change adaptation at the 
household scale in Australia, a systematic literature review was conducted. This review 
was carried out using similar methods to those used in previous reviews of adaptation 
literature (Berrang-Ford et al., 2015; Elrick-Barr, 2015; Ford et al., 2011; Porter et al., 
2014), whereby clear parameters, including keywords and inclusion and exclusion 
criteria, were established to identify relevant studies. This review differed from existing 
reviews, however, in that the parameters were more tightly focused on research at the 
household scale (Berrang-Ford et al., (2015) and Ford et al., (2011) were more general), 
and the Australian context (Porter et al., (2014) focused on the United Kingdom). It also 
expanded upon the work of Elrick-Barr (2015) by reviewing a wider and more recent 
range of literature. Using the online Scopus database, a keyword search was conducted to 
identify papers relevant to the topic of climate change adaptation at the household scale 
in Australia. Variations of keywords were included to capture the range of words used to 
describe climatic changes, adaptation, and households (See Box 3-1). English-language 
journal articles, articles in-press, and book chapters which were indexed in Scopus, and 
published at any time prior to the 20th of January 2017, were included.  
A total of 1471 documents met the Phase 1 inclusion criteria (Box 3-1). The titles and 
abstracts of these documents were then imported into Microsoft Excel and systematically 
reviewed to include only those papers which related to climate change adaptation at the 
household scale in urban areas of Australia. An urban focus was considered appropriate 
given the focus of this thesis on Greater Sydney. Excluded documents included those 
which addressed adaptation in natural systems (e.g. plants, animals, soils, ecosystems) or 
not at the household scale (e.g. policy, industry, agriculture), were conceptual in nature 
(i.e. reviewed existing studies or were not empirical), or did not focus on adaptation in 
Australian urban areas (e.g. remote or rural areas). 
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  Box 3-1: Systematic literature review of climate change adaptation research: process 
A systematic literature review using Scopus and pre-determined inclusion and exclusion 
criteria was carried out to address three questions: What are urban Australian households 
adapting to? What actions are these households taking to adapt? What are the 
determinants of adaptation?  
Key word search in Title, Abstract or Keywords 
(climat*)  AND  (change*  OR  variab*  OR  disaster*  OR  extreme*  OR  weather*  OR  
sustainab*)  AND  (adapt*  OR  resilien*  OR  vulnerab*  OR  capaci*  OR  capab*  OR  
ability  OR  prepare*  OR  cope  OR  risk*  OR  recover*)  AND  (hous*  OR  home*  OR  
individu*  OR  famil*  OR  group*  OR  communit*  OR  dwelling*)  AND (australia*) 
Inclusion criteria 
(Phase 1 Keyword search) 
Exclusion criteria 
(Phase 1 Keyword search) 
Indexed in Scopus AND English AND 
Published before 20/1/17 AND Document 
type: Article, Article in press, Book 
chapter 
Not indexed in Scopus OR Not English OR 
Published after 21/1/2017 OR Document type: 
Reviews, conference papers, editorials, etc.  
Inclusion criteria  
(Phase 2 Title and Abstract review) 
Exclusion criteria 
(Phase 2 Title and Abstract review) 
Adaptation in human systems AND 
Adaptive responses at household scale  
AND Adaptation responses by house-
holders AND Practical/empirical focus 
AND Australian focus AND Urban areas  
Adaptation in natural systems (e.g. plants, 
animals, soils) OR Not household/individual 
scale of response (e.g. policy, industry, 
agriculture) OR Conceptual focus only (incl. 
methods, models) OR Not in urban areas (e.g. 
rural or remote areas) OR Not adaptive 
responses by householder (i.e. research on 
households, not with households) OR Not 
adaptation (e.g. mitigation only) OR Not in 
Australia OR Other (e.g. unrelated, duplicates) 
The systematic literature search returned 1471 results. 37 results met the inclusion 
criteria. An additional 11 documents which were found through a separate manual 
literature search were added to review. 48 documents were reviewed in full. 
    Scopus search     
          
    Documents 
returned n = 1471 
    
          
Included to review          
n = 56 
   Excluded 
n = 1434 
  
     
              
Not household 
scale n = 418 
  
Natural 
systems            
n = 691 
Met criteria                                                             
n = 37 
    
          
    Not urban                 
n = 68 
  
Conceptual         
n = 82 Additional  
literature          
n = 11 
    
        
    Not research with 
households n = 48 
  Not Australia         
n = 17       
Reviewed      
in full              
n = 48 
        
  Not adaptation        
n = 29 
  Other               
n = 81     
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 These excluded documents were categorised according to the first and most obvious 
inclusion criterion that they failed to meet. The categories presented in Box 3-1 are 
therefore mutually exclusive and not strictly hierarchical. 
Thirty-seven peer-reviewed documents met the criteria for inclusion and were reviewed 
in full (0.025% of the initial search sample of 1471). Within nine of those 37 documents, 
authors provided a synthesis of research findings reported in greater detail elsewhere 
(often in grey literature and reports). For those nine documents (Bird et al., 2015; Boon, 
2013; Hansen et al., 2015; Instone et al., 2015; King et al., 2014; Reser et al., 2015; Saman 
et al., 2015; Sevoyan and Hugo, 2015; Whittaker et al., 2013a), the more detailed research 
output was located and substituted (Bird et al., 2013; Boon et al., 2012; Hansen et al., 
2013b; Instone et al., 2013; King et al., 2013; Reser et al., 2012; Saman et al., 2013; 
Sevoyan et al., 2013; Whittaker et al., 2013b).  
In addition to the papers included via the systematic review, documents which were 
identified from manual literature searches (using Web of Science and Google Scholar for 
example), and which met the abovementioned inclusion criteria, were also reviewed in 
full. Eleven additional papers, including grey literature (e.g. reports published by 
NCCARF), were included in this stage of the review. In total, 48 documents that satisfied 
the inclusion criteria for both Phase 1 and 2 were reviewed in full (see Appendix 3 – 
Systematic Literature Review: References for complete details). Nearly 90 per cent (42 
of the 48 documents) were published in the last five years (2012-2017), and none were 
published before 2009 (see Figure 3-1). This trend indicates that – like other developed 
countries (Ford et al., 2011; Porter et al., 2014) – adaptation research at the household 
scale has grown relatively recently to form a small but significant body of literature in 
Australia. 
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Figure 3-1: Number of documents returned from systematic literature review, categorised by 
topic and year of publication. 
Each of the 48 documents was reviewed in full in an effort to answer three questions. 
First, what climate change impacts are households in Australia adapting to? Second, how 
are householders adapting to climate change impacts? Third, what are the drivers for 
and/or barriers to adaptation at the household scale? These questions are addressed in turn 
in the following sections (see Appendix 4 – Systematic Literature Review: Analysis for 
summary tables). Where relevant, household-scale adaptation studies conducted in other 
developed countries (like those documented by Porter et al., (2014) in the UK) are 
incorporated to extend upon the findings. 
3.2.1 Stimuli: What climate change impacts are householders adapting to?   
Formative research on climate change adaptation has described the stimuli to which 
adaptations are made as ‘various manifestations of climatic stimuli’ (Smit et al., 2000, p. 
229). As discussed in Chapter Two of this thesis, these stimuli can affect householders in 
direct and indirect ways. My review of existing literature on climate change adaptation at 
the household scale in Australia revealed that most (n = 26) studies focused on adaptation 
to direct climatic stimuli. Fourteen studies reported on a combination of both direct and 
indirect stimuli, though direct impacts were the main focus in many of these reports. Very 
few (n = 8) of the reviewed studies focused primarily on indirect impacts (Table 3-1).  
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For the most part, studies of adaptation to extreme weather events (including heatwaves, 
flooding, fire and storms) focused on householders’ responses to their direct physical 
impacts. For instance, studies on heatwaves examined how households adapt to the heat 
of a heatwave (Akompab et al., 2013; Banwell et al., 2012; Farbotko and Waitt, 2011; 
Hatvani-Kovacs et al., 2016; Moore et al., 2016; Nitschke et al., 2013; Zhang et al., 2017; 
Zografos et al., 2016). That is, they focused on individuals’ responses to the sensory 
experience of heat and the medical and health implications of elevated temperatures on 
individuals’ physical wellbeing and bodies. For example, Banwell et al. (2012), Farbotko 
and Waitt (2011) and Zografos et al. (2016) explored how people living in Sydney and 
Wollongong, NSW, kept cool in their homes during heatwaves, while Nitschke et al. 
(2013) and Zhang et al. (2017) examined the risk factors for health effects and 
vulnerability during the 2009 heatwave in Adelaide.  
Table 3-1: What are Australian households adapting to? Summary of direct/indirect stimuli based 
on a systematic review of literature on household-scale climate change adaptation in urban 
Australia. 
Stimuli Total Source 
Direct  26 Akompab et al., 2013; Alexander et al., 2012; Anton and Lawrence, 
2016; Apan et al., 2010; Banwell et al., 2012; Bird et al., 2013; 
Boon et al., 2012; Byrne et al., 2016; Correa-Velez et al., 2014; 
Elrick-Barr et al., 2015, 2016b; Farbotko and Waitt, 2011; Hansen 
et al., 2013b; Hatvani-Kovacs et al., 2016; King et al., 2013; Kolbe 
and Gilchrist, 2009; Li, 2009; Lo, 2013; Mills et al., 2016; Moore et 
al., 2016; Nitschke et al., 2013; Prior and Eriksen, 2013; Saman et 
al., 2013; Whittaker et al., 2013b; Zhang et al., 2017; Zografos et 
al., 2016 
Direct and 
Indirect 
14 Adams et al., 2015; Graham et al., 2014; Hanson-Easey et al., 2013; 
Higginbotham et al., 2014; Hurlimann, 2011; Hurlimann and 
Dolnicar, 2011; Instone et al., 2013; Lindsay et al., 2017; Mee et 
al., 2014; Poruschi and Ambrey, 2016; Reser et al., 2012; Sevoyan 
et al., 2013; Strengers and Maller, 2012; Tapsuwan et al., 2014 
Indirect  8 Elrick-Barr et al., 2016a; Gibson et al., 2015; McManus et al., 
2014; Unsworth et al., 2013; van Kasteren, 2014; van Putten et al., 
2017; van Riper et al., 2013; Waitt et al., 2012 
Similarly, many of the studies on adaptation to flooding considered householders’ 
responses to the direct impacts of rising tides, swollen rivers, or inundating rainfall on 
their health and property. Thus Bird et al. (2013) and Correa-Velez et al. (2014) 
investigated householders’ experiences of, and responses to, flooding which impacted 
homes and property in south-east Queensland in 2010-11. Similarly, in the context of 
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storms, Li (2009) and Elrick-Barr et al. (2016b) noted householders’ responses to the 
impacts of storms, wind and rain on property and themselves. A majority of the studies 
on adaptation to bushfires also concentrated on adaptive responses to the immediate 
impacts and danger posed by a fire-front to people’s lives and dwellings (Anton and 
Lawrence, 2016; Boon et al., 2012; Prior and Eriksen, 2013; Whittaker et al., 2013b). 
Kolbe and Gilchrist (2009) investigated householders’ responses to the health burden of 
smoke drift arising from nearby bushfires. In the context of drought, Adams et al. (2015) 
focused on how people adapted their gardening practices to water scarcity, with a 
particular emphasis on their attachments to their household gardens. 
This dominant focus on acute climatic stimuli and extreme weather events, and their 
direct impacts on people and property, is unsurprising given Australia is susceptible to 
natural hazards and is projected to experience more extreme weather events due to climate 
change (King et al., 2013). However, this emphasis on direct climatic stimuli and natural 
hazards, and adaptation as a process of hazard reduction, has not accounted for the 
additional indirect stimuli associated with the same climatic stimuli (as described in 
Section 2.4 of this thesis)  
Of the reviewed studies that focused on a combination of direct and indirect stimuli (n = 
14), water consumption at the household scale (in the context of water shortages and 
drought) was the most prominent impact under consideration (Adams et al., 2015; 
Higginbotham et al., 2014; Hurlimann, 2011; Hurlimann and Dolnicar, 2011; Lindsay et 
al., 2017; Mee et al., 2014; Strengers and Maller, 2012; Tapsuwan et al., 2014). The 
studies that focused on indirect climate change impacts (n = 8) covered a range of stimuli. 
For example, van Kasteren (2014) reported household responses to indirect stimuli such 
as preparing for power outages or protecting against insects, while van Putten et al. (2017) 
investigated how households which engage in recreational fishing would respond to 
changes in the abundance and distribution of fish cause by climate change. Meanwhile, 
Elrick-Barr et al. (2016a) and McManus et al. (2014) noted that households have 
responded to political more-than-climate stimuli by lobbying for change and participating 
in council and public fora. A suite of studies by Gibson et al. (2015), Unsworth et al. 
(2013), van Riper et al. (2013), and Waitt et al. (2012) reported on householders’ reactions 
to more-than-climate stimuli related to food, water use, energy use, personal motor 
vehicle use and public transport use, consumption, waste, frugality and ‘making do’ or 
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rationing due to resource scarcity. The insights of these studies are useful, however, they 
retained a broad focus on climate change and environmental sustainability. Climate 
change adaptation, and especially climate change adaptation to the indirect climate 
change impacts they referenced, was only one small area of focus in these papers. 
Accordingly, their ability to provide depth of insight is limited. Moreover, cultural 
diversity was only a core consideration in one study focused on indirect impacts 
(Strengers and Maller, 2012). The insights from that study are discussed in Section 
3.2.3.4.  
3.2.2 Responses: How are householders adapting to climate change impacts? 
While all adaptive actions share the common goal of avoiding harm or exploiting 
beneficial opportunities connected to climate change, different types of adaptation can be 
defined based on their timing and purposefulness (Smit et al., 2000). For instance, based 
on the timing of adaptation relative to the stimulus, adaptive actions can be characterised 
as anticipatory (occurs before the stimulus is observed and requires foresight), or reactive 
(occurs after the stimulus has been observed and does not require foresight) (Fankhauser 
et al., 1999; Smit et al., 2000). Depending on their purposefulness, adaptive actions can 
also be described as autonomous (spontaneous responses to change) or planned 
(intentional and strategic responses to changing climatic conditions) (Smit et al., 2000). 
Anticipatory actions are considered most suited to proactively avoiding the negative 
impacts of climate change (Smit et al., 2000), although the delineation between these 
different types of adaptation can be fuzzy in practice.  
Of the 48 studies reviewed, only ten reported anticipatory household adaptation (see 
Table 3-2). Twenty-six studies discussed reactive adaptive actions at the household scale; 
and twelve studies reported a combination of both reactive and anticipatory actions 
(though for the most part those studies focused on reactive actions more so than 
anticipatory actions). Generally, reactive actions were reported in the context of either 
direct or indirect climate change impacts, while anticipatory actions were more common 
in the context of direct impacts.  
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Table 3-2: How are Australian households adapting to climate change? Summary of 
anticipatory/reactive responses based on a systematic review of literature on household-scale 
climate change adaptation in urban Australia. 
Response Total Source 
Anticipatory 10 Alexander et al., 2012; Anton and Lawrence, 2016; Bird et al., 
2013; Boon et al., 2012; Graham et al., 2014; King et al., 2013; Li, 
2009; Mills et al., 2016; Prior and Eriksen, 2013; Whittaker et al., 
2013b 
Anticipatory 
and Reactive 
12 Apan et al., 2010; Banwell et al., 2012; Byrne et al., 2016; Elrick-
Barr et al., 2016a; Hanson-Easey et al., 2013; Hatvani-Kovacs et al., 
2016; Lo, 2013; McManus et al., 2014; Poruschi and Ambrey, 
2016; Sevoyan et al., 2013; Unsworth et al., 2013; van Kasteren, 
2014 
Reactive 26 Adams et al., 2015; Akompab et al., 2013; Correa-Velez et al., 
2014; Elrick-Barr et al., 2015, 2016b; Farbotko and Waitt, 2011; 
Gibson et al., 2015; Hansen et al., 2013b; Higginbotham et al., 
2014; Hurlimann, 2011; Hurlimann and Dolnicar, 2011; Instone et 
al., 2013; Kolbe and Gilchrist, 2009; Lindsay et al., 2017; Mee et 
al., 2014; Moore et al., 2016; Nitschke et al., 2013; Reser et al., 
2012; Saman et al., 2013; Strengers and Maller, 2012; Tapsuwan et 
al., 2014; van Putten et al., 2017; van Riper et al., 2013; Waitt et al., 
2012; Zhang et al., 2017; Zografos et al., 2016 
While they represented a minority of the 48 studies reviewed, reports of anticipatory 
adaptive responses were more common among those studies focused on bushfires, floods 
and sea-level rise. For example, a number of studies reported that householders had 
prepared emergency plans in anticipation of the threat of bushfires (Anton and Lawrence, 
2016; Prior and Eriksen, 2013; Whittaker et al., 2013b) or made structural changes to 
their homes to make them more resistant to bushfires in the future. Anton and Lawrence 
(2016), for instance, noted that some householders in Western Australia had installed fire-
resistant roofs and window shutters, while some residents in Sydney and Hobart had 
reduced vegetation around their homes to reduce the risk of fire (Prior and Eriksen, 2013). 
Householders also modified their properties in anticipation of floods. Some householders 
had viewed flood plans of their local area (Apan et al., 2010), raised the height of their 
residences (Apan et al., 2010; King et al., 2013; McManus et al., 2014; Mills et al., 2016), 
renovated their homes to shift living and bedroom spaces upstairs (King et al., 2013), 
installed flood-resistant features such as seals and drainage (Bird et al., 2013; Mills et al., 
2016), and invested in insurance (King et al., 2013; Lo, 2013; Mills et al., 2016). In 
anticipation of flooding from sea-level rise and coastal storm surges, householders had 
considered moving away from vulnerable areas and avoiding at-risk areas when 
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purchasing a new home (Alexander et al., 2012; Graham et al., 2014; King et al., 2013; 
Li, 2009; Mills et al., 2016). Some householders had taken more short-term actions in 
anticipation of flood events and storms, such as tying down loose items in yards and 
clearing gutters (Elrick-Barr et al., 2016b), moving items and motor vehicles to safer 
locations, and clearing their drainage systems (Apan et al., 2010; Bird et al., 2013). Fewer 
studies noted that householders had modified their properties in anticipation of 
heatwaves. For example, Hatvani-Kovacs et al. (2016) noted that some householders in 
Adelaide had installed double-glazed windows and insulated their walls and ceilings to 
maintain indoor thermal comfort. Similarly, Banwell et al. (2012) and Byrne et al. (2016) 
reported that householders had installed roof ventilation to reduce the effects of heat in 
the home, or chosen light-coloured roofing to reflect heat from the sun.  
Reports of exclusively reactive adaptive responses were far more prevalent among the 48 
reviewed studies. In many of the studies, householders reacted concurrently to their direct 
experience of stimuli. In the context of heatwaves, for example, householders kept cool 
by using cooling devices such as air-conditioners and fans (Banwell et al., 2012; Hansen 
et al., 2013b; Moore et al., 2016; Saman et al., 2013; Sevoyan et al., 2013; Zhang et al., 
2017; Zografos et al., 2016) and closing windows and blinds to keep heat out (Hansen et 
al., 2013b; Hatvani-Kovacs et al., 2016; Moore et al., 2016; Nitschke et al., 2013; Saman 
et al., 2013). Householders also recounted drinking water to remain hydrated (Akompab 
et al., 2013; Banwell et al., 2012; Hansen et al., 2013b; Nitschke et al., 2013; Saman et 
al., 2013), staying indoors and reducing physical activity (Akompab et al. 2013; Farbotko 
and Waitt 2011), or going to air-conditioned locations like shopping centres (Hansen et 
al., 2013b), or friends’ homes to keep cool (Moore et al., 2016). Householders interviewed 
by Kolbe and Gilchrist (2009) reported similar reactions to the smoke generated by a 
nearby bushfire. In that case, householders closed windows and doors to avoid smoke 
getting into their dwellings, reduced their outdoor activities, and travelled away from the 
area temporarily.  
In the context of drought and water scarcity, householders reported reactive responses 
such as: installing a rainwater tank, collecting greywater to water gardens, and installing 
water-efficient appliances and fittings (like flow-restricted showerheads) (Gibson et al., 
2015; Higginbotham et al., 2014; Hurlimann, 2011; Mee et al., 2014; Strengers and 
Maller, 2012; Tapsuwan et al., 2014), taking shorter showers and practising other water-
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saving techniques (Hurlimann, 2011; Lindsay et al., 2017; Mee et al., 2014; Reser et al., 
2012; Strengers and Maller, 2012; Unsworth et al., 2013; van Riper et al., 2013; Waitt et 
al., 2012); or drought-proofing gardens with plant species which require less water 
(Adams et al., 2015; Higginbotham et al., 2014). A variety of other actions considered by 
householders to be adaptive included: reducing vehicle use and using public transport 
(Elrick-Barr et al., 2016a; McManus et al., 2014; Unsworth et al., 2013; van Riper et al., 
2013); growing their own fruits and vegetables (Gibson et al., 2015; Instone et al., 2013; 
van Kasteren, 2014); composting (McManus et al., 2014; van Kasteren, 2014); 
consuming less packaged goods (Instone et al., 2013); recycling (Reser et al., 2012; 
Unsworth et al., 2013; van Riper et al., 2013; Waitt et al., 2012); and ‘making do’ or using 
second-hand items (Gibson et al., 2015; Instone et al., 2013).  
Many of these and other household adaptive responses reported in the reviewed studies 
also have positive climate change mitigation outcomes. For instance, numerous studies 
reported that households were producing and/or consuming solar power (Byrne et al., 
2016; McManus et al., 2014; van Kasteren, 2014), green power (Instone et al. 2013; 
Poruschi and Ambrey 2016), and solar hot water (Byrne et al., 2016; van Kasteren, 2014). 
Many others referred to the use of energy-efficient lighting or appliances, and energy-
saving practices (Byrne et al., 2016; Poruschi and Ambrey, 2016; Reser et al., 2012; 
Strengers and Maller, 2012; Unsworth et al., 2013; van Kasteren, 2014; van Riper et al., 
2013; Waitt et al., 2012). The use of air-conditioning to maintain thermal comfort during 
hot weather and heatwaves was the only obvious maladaptive action reported (Banwell 
et al., 2012; Hansen et al., 2013b; Moore et al., 2016; Saman et al., 2013; Sevoyan et al., 
2013; Zhang et al., 2017; Zografos et al., 2016). Overall, it is evident across this body of 
literature that householders are adapting to climate change impacts in varied ways, though 
the focus of existing research has been trained on responses that are reactive in nature, 
and typically those which occur in response to direct climate change impacts. 
3.2.3 Determinants: What are the drivers for and/or barriers to adaptation at the 
household scale? 
The degree to which householders are able to adapt to climate change is determined by 
their adaptive capacity. Assessments of adaptive capacity have often been framed around 
five capitals: natural, physical, financial, social and human (Mortreux and Barnett 2017). 
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The IPCC, for example, identified six key determinants of adaptive capacity: economic 
wealth, technological options, information and skills, infrastructure, institutions and 
equity (Smit et al., 2001). Against such frameworks, populations and individuals with the 
fewest resources are assumed to have the least capacity to adapt to climate change 
(Mortreux and Barnett 2017). The studies reviewed in this systematic review focused on 
a number of these determinants of adaptation which fall within the capital framework, 
including: financial capital (in the form of income and socio-economic status), physical 
capital (household infrastructure and technology), human capital (knowledge, experience 
and skills) and social capital (networks and norms) (see Table 3-3). These determinants 
are discussed in more detail in the following sections.  
Table 3-3: What are the drivers for and/or barriers to adaptation at the household scale? Summary 
of determinants based on a systematic review of literature on household-scale climate change 
adaptation in urban Australia. 
Determinant Total Source 
Financial 
capital 
28 Adams et al., 2015; Akompab et al., 2013; Apan et al., 2010; Banwell et 
al., 2012; Bird et al., 2013; Boon et al., 2012; Elrick-Barr et al., 2016b, 
2016a; Farbotko and Waitt, 2011; Hansen et al., 2013b; Hanson-Easey et 
al., 2013; Hatvani-Kovacs et al., 2016; Higginbotham et al., 2014; 
Hurlimann, 2011; Hurlimann and Dolnicar, 2011; Instone et al., 2013; 
King et al., 2013; McManus et al., 2014; Mee et al., 2014; Mills et al., 
2016; Moore et al., 2016; Nitschke et al., 2013; Saman et al., 2013; 
Sevoyan et al., 2013; Tapsuwan et al., 2014; van Riper et al., 2013; 
Waitt et al., 2012; Zografos et al., 2016 
Physical 
capital  
18 Anton and Lawrence, 2016; Bird et al., 2013; Elrick-Barr et al., 2016a, 
2016b; Farbotko and Waitt, 2011; Hansen et al., 2013b; Hanson-Easey 
et al., 2013; Hatvani-Kovacs et al., 2016; Hurlimann, 2011; Instone et 
al., 2013; King et al., 2013; Mee et al., 2014; Moore et al., 2016; 
Poruschi and Ambrey, 2016; Saman et al., 2013; Sevoyan et al., 2013; 
Waitt et al., 2012; Zografos et al., 2016 
Human 
capital  
33 Adams et al., 2015; Akompab et al., 2013; Alexander et al., 2012; Apan 
et al., 2010; Banwell et al., 2012; Bird et al., 2013; Boon et al., 2012; 
Correa-Velez et al., 2014; Elrick-Barr et al., 2016b, 2016a, 2015; Gibson 
et al., 2015; Hansen et al., 2013b; Hanson-Easey et al., 2013; Hatvani-
Kovacs et al., 2016; Higginbotham et al., 2014; Hurlimann and Dolnicar, 
2011; King et al., 2013; Kolbe and Gilchrist, 2009; Li, 2009; Lindsay et 
al., 2017; Lo, 2013; McManus et al., 2014; Mills et al., 2016; Moore et 
al., 2016; Reser et al., 2012; Saman et al., 2013; Strengers and Maller, 
2012; Unsworth et al., 2013; van Kasteren, 2014; van Riper et al., 2013; 
Whittaker et al., 2013b; Zografos et al., 2016 
Social capital 12 Apan et al., 2010; Boon et al., 2012; Byrne et al., 2016; Elrick-Barr et 
al., 2016b; Graham et al., 2014; Hurlimann and Dolnicar, 2011; Lo, 
2013; Nitschke et al., 2013; Prior and Eriksen, 2013; van Putten et al., 
2017; van Riper et al., 2013; Zhang et al., 2017 
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3.2.3.1 Financial capital: Income and socio-economic status 
It is widely accepted that financial resources and socioeconomic factors have a significant 
influence on adaptive capacity (Smit et al., 2001). As adaptation often involves financial 
cost, an increased ability to bear the costs of adaptation or recovery is associated with 
increased adaptive capacity at all scales. Predictably then, a lack of financial resources is 
often considered a determinant of low adaptive capacity and heightened vulnerability.  
Many of the reviewed studies identified financial resources as a determining factor of 
adaptive action at the household scale. Numerous studies indicated that a lack of financial 
resources limited Australian households’ adaptive actions (Adams et al., 2015; Akompab 
et al., 2013; Banwell et al., 2012; Bird et al., 2013; Boon et al., 2012; Elrick-Barr et al., 
2016a; Gibson et al., 2013; Hatvani-Kovacs et al., 2016; Higginbotham et al., 2014; 
Hurlimann, 2011; Hurlimann and Dolnicar, 2011; Instone et al., 2013; King et al., 2013; 
McManus et al., 2014; Mee et al., 2014; Moore et al., 2016; Nitschke et al., 2013; Saman 
et al., 2013; Sevoyan et al., 2013; Tapsuwan et al., 2014; Zografos et al., 2016). For 
example, a lack of financial capacity was linked to inability (or reluctance) to purchase 
or operate an air-conditioner to keep cool in the context of heatwaves (Banwell et al., 
2012; Farbotko and Waitt, 2011; Hatvani-Kovacs et al., 2016; Moore et al., 2016; 
Zografos et al., 2016). In another study, Akompab et al. (2013) found that household 
income was a significant predictor of adaptive actions during a heat wave. They found 
that households with higher incomes (≥$60,000) were more likely than lower-income 
households to drink plenty of water to stay hydrated, seek protection of shady areas when 
outdoors, and listen to daily weather forecasts,. Saman et al. (2013) made a similar 
observation; households in that study were more likely to cope well with extreme heat if 
they had greater financial and material resources (including employment, home-
ownership and a high ($90,000) income). In a wide-ranging study of climate change 
impacts, Hanson-Easey et al. (2013) reported that financial costs were a barrier to uptake 
of investments (e.g. water tanks, solar panels, double brick construction, air conditioner), 
particularly for households on a low income or renting. Hatvani-Kovacs et al. (2016) also 
noted that financial costs were a barrier to retrofitting for low-income earners.  
Another important finding of the reviewed studies was that the adaptive capacity of rental 
tenants was not only restricted by their own financial capacity, but also by broader socio-
 
55 
economic conditions. Competitive rental markets and a lack of affordable housing 
restricted rental tenants’ ability to negotiate with landlords and property managers to 
install certain technologies (such as water tanks, solar panels or air-conditioning which 
would increase their adaptive capacities). Competition has also been shown to drive 
demand in the rental market for homes with such features, raising prices (Instone et al., 
2013; Mee et al., 2014). For households, the reviewed literature suggests that increased 
adaptive capacity is likely to be associated with higher levels of income and financial 
capital such as savings, assets and access to credit, and the autonomy afforded by higher 
socio-economic status.  
3.2.3.2 Physical capital: Infrastructure and technology  
Infrastructure and technology are considered important determinants of household 
climate change adaptation as they play a key role in moderating exposure to climate 
change impacts. A dwelling’s design and materials may reduce the physical impact of 
climate events on the property and its inhabitants, for instance, while access to technology 
can expand the range and effectiveness of adaptation options available. This was evident 
in 18 of the reviewed studies (Anton and Lawrence, 2016; Bird et al., 2013; Elrick-Barr 
et al., 2016a, 2016b; Farbotko and Waitt, 2011; Hansen et al., 2013b; Hanson-Easey et 
al., 2013; Hatvani-Kovacs et al., 2016; Hurlimann, 2011; Instone et al., 2013; King et al., 
2013; Mee et al., 2014; Moore et al., 2016; Poruschi and Ambrey, 2016; Saman et al., 
2013; Sevoyan et al., 2013; Waitt et al., 2012; Zografos et al., 2016). For instance, 
buildings have been designed to reduce the impacts of heat during heatwaves (Hatvani-
Kovacs et al., 2016; Zografos et al., 2016), or to include specific features to protect 
residents during extreme events (e.g. bushfires) (Anton and Lawrence, 2016; Prior and 
Eriksen, 2013). 
Several studies also linked technologies to an increased capacity to adapt. For example, 
possessing a rainwater tank mediates the impact of reduced rainfall for a household 
(Elrick-Barr et al., 2016b; Hurlimann, 2011; Mee et al., 2014); using cooling 
technologies, such as air-conditioners, reduces exposure to excessive heat (Farbotko and 
Waitt, 2011; Hansen et al., 2013b; Hanson-Easey et al., 2013; Moore et al., 2016; Saman 
et al., 2013; Zhang et al., 2017; Zografos et al., 2016); and water and energy saving 
devices reduce exposure to increased utility costs or scarcity (Hurlimann, 2011; Mee et 
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al., 2014). An important barrier to the use of such infrastructure and technologies 
identified in the reviewed studies was housing tenure. Renters were less able to access 
alternative sources of energy and water, or make changes to their properties due to the 
restrictions placed on them by landlords and property managers (Hurlimann, 2011; 
Instone et al., 2013). For example, Saman et al. (2013) reported that householders who 
were renting, as well as those living in semi-detached or apartment-type housing, were 
more likely to report a poor ability to cope with extreme heat. Access to robust 
infrastructure and technology were also linked to financial capital more directly through 
the in/ability to pay for such adaptation options; highlighting that these various capitals 
cannot be treated in isolation.  
3.2.3.3 Social capital: Networks and norms 
Twelve of the 48 studies reviewed identified social capital as an important determinant 
of adaptation (Apan et al., 2010; Boon et al., 2012; Elrick-Barr et al., 2016b; Graham et 
al., 2014; Hurlimann and Dolnicar, 2011; Lo, 2013; Nitschke et al., 2013; Prior and 
Eriksen, 2013; van Riper et al., 2013; Zhang et al., 2017). Social capital has been 
described as ‘features of social life – networks, norms and trust – that enable participants 
to act together more effectively to pursue shared objectives’ (Putnam, 1995, pp. 664–665) 
and the ‘the norms and networks that enable people to act collectively’ (Woolcock and 
Narayan, 2000, p. 225). As a dynamic social process, it has been argued that adaptation 
and the ability of societies to adapt to climate change is determined, at least in part, by 
the ability to act collectively (Adger, 2003). This link was present in the reviewed studies. 
In the context of natural hazards, social support from friends and family increased 
householder resilience (Boon et al., 2012), while connections with neighbours and the 
broader community contributed to coping with, and recovery from, flooding (Correa-
Velez et al., 2014). In the context of heatwaves, a lack of social contact and living alone 
were shown to contribute to vulnerability and death during extreme heat events (Nitschke 
et al., 2013; Zhang et al., 2017). Saman et al. (2013) also reported that householders living 
with partners were more likely cope well with extreme heat, compared to sole-adult 
households (with or without children). Broader social networks also influenced adaptive 
responses to fires and sea-level rise. For example, social cohesion and a sense of 
community contributed to individual preparation for wildfire in a study of households in 
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Sydney and Hobart (Prior and Eriksen, 2013), while social networks influenced the 
decision of households in Victoria to move home under planned retreat from sea-level 
rise (Graham et al., 2014) 
For households then, it appears that social capital influences adaptive capacity. 
Specifically, higher levels of social capital, be they bonds with family members, friends, 
neighbours, or members of an individual’s local and wider community may increase their 
ability to act in such a way that reduces their exposure to climate change impacts (for 
example, calling relatives for assistance during a heatwave, or mobilising community 
action for adaptive responses), or increases their capacity to absorb and recover from 
climate change impacts (for example, drawing on the support and resources of neighbours 
following a natural disaster). Social interactions and networks between householders and 
members of their wider community may also influence householders’ perceptions of 
climate change and adaptation, through discussion and deliberation; and actions, through 
perceptions of what others are doing or should be doing (Hobson and Niemeyer, 2011). 
Five of the reviewed studies also identified the influence of socio-cultural norms on the 
adaptive practices and adaptive capacities of households (Adams et al., 2015; Byrne et 
al., 2016; Graham et al., 2014; Mills et al., 2016; van Putten et al., 2017). Lo (2013) found 
that the likelihood of having flood insurance cover, which plays an important role in 
absorbing and recovering from the impacts of floods, was associated with perceived social 
norms (including other people having insurance, or family/friends encouraging 
insurance), but not with perceived flood risks.  
3.2.3.4 Human capital: Knowledge and experience 
A key determinant of adaptation identified in 33 of the 48 reviewed studies was human 
capital in the form of knowledge and experience (Adams et al., 2015; Akompab et al., 
2013; Alexander et al., 2012; Apan et al., 2010; Banwell et al., 2012; Bird et al., 2013; 
Boon et al., 2012; Correa-Velez et al., 2014; Elrick-Barr et al., 2016b, 2016a, 2015; 
Gibson et al., 2015; Hansen et al., 2013b; Hanson-Easey et al., 2013; Hatvani-Kovacs et 
al., 2016; Higginbotham et al., 2014; Hurlimann and Dolnicar, 2011; King et al., 2013; 
Kolbe and Gilchrist, 2009; Li, 2009; Lindsay et al., 2017; Lo, 2013; McManus et al., 
2014; Mills et al., 2016; Moore et al., 2016; Reser et al., 2012; Saman et al., 2013; 
Strengers and Maller, 2012; Unsworth et al., 2013; van Kasteren, 2014; van Riper et al., 
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2013; Whittaker et al., 2013b; Zografos et al., 2016). Knowledge and experience are 
considered important determinants of adaptive capacity because, at the most fundamental 
level, adaptation (what people do, or intend to do) is thought to be influenced by 
individuals' cognitive factors (what people know, or think).  
However, knowledge and experience were measured in different ways across the studies. 
Some studies characterised individuals’ knowledge and experience based on their 
education level or use of climate change information, while others focused on experiential 
knowledge and skills. For example, a number of the reviewed studies identified a link 
between higher levels of formal education and qualifications and adaptive capacity 
(Akompab et al., 2013; Hatvani-Kovacs et al., 2016; Reser et al., 2012; Saman et al., 
2013). Akompab et al. (2013) reported that householders who had tertiary 
education/training (beyond high school) were more likely to adapt their practices during 
a heat wave. Similarly, but on the flip side, Saman et al. (2013) reported that householders 
who had a lower level of education were most likely to have difficulties coping with 
extreme heat. In a different study related to heatwaves, Hatvani-Kovacs et al. (2016) 
noted that householders with tertiary qualifications were more likely to have heat resistant 
features in their dwellings, including windows with double glazing and external shading 
devices such as blinds and shutters (potentially due to the link between higher educational 
attainment and the financial capacity to purchase such devices). With regards to climate 
change more generally Reser et al. (2012) reported that respondents who had completed 
a trade/certificate qualification reported greater levels of residential 
exposure/vulnerability to the impacts of climate change and natural disasters than those 
who had completed high school or tertiary education.  
Other studies focused on knowledge as a product of access and use of climate change 
information. Mills et al. (2016), for example, noted that a lack of information was a barrier 
to adaptation to flooding and sea level-rise, while Boon et al. (2012) identified knowledge 
and trust of climate change information as important determinants of resilience in the 
context of natural hazards. van Kasteren (2014) also reported that a lack of knowledge 
and understanding of adaptation inhibited adaptive actions amongst participants of a 
climate change engagement program conducted in New South Wales. A cross-sectional 
household survey conducted in the United States by Semenza et al. (2011) also identified 
a positive relationship between respondents’ perceptions that they had the necessary 
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information to prepare for the impacts of climate change, and two autonomous adaptation 
actions. Those adaptive actions included having an ‘emergency plan’ for their household 
(that is, a plan of what to do to protect their family in the event of a disaster or emergency) 
and having an ‘emergency kit’ (including items such as a first aid kit, flashlight and 
batteries, food and drinking water in the event of a disaster or emergency). Semenza et 
al. (2011) also found a positive correlation between respondents’ perceived susceptibility 
to climate change and having an ‘emergency kit’. Risk perceptions were also shown to 
influence household adaptation in the reviewed studies focused on Australian households. 
For instance, perceptions of risk and vulnerability to climate change impacts were 
associated with the implementation of adaptive actions by coastal households (Elrick-
Barr et al., 2016a), while people were also more likely to report changing their practices 
in adaptive ways if they believed climate change was a threat and that making such 
changes would help them achieve their goals (Unsworth et al., 2013).  
Past experiences of natural hazards were associated with adaptive practices, or a 
perceived ability to cope, in many of the reviewed studies (Apan et al., 2010; Banwell et 
al., 2012; Bird et al., 2013; Correa-Velez et al., 2014; Elrick-Barr et al., 2015, 2016a, 
2016b; Gibson et al., 2015; Hansen et al., 2013b; Hanson-Easey et al., 2013; Hatvani-
Kovacs et al., 2016; Higginbotham et al., 2014; Hurlimann and Dolnicar, 2011; Lo, 2013; 
Mills et al., 2016; Moore et al., 2016; Strengers and Maller, 2012; Zografos et al., 2016). 
Other studies have also indicated that personal experiences of particular hazards or risks 
(such as floods) are often associated with increased concern and willingness to take action 
(Spence et al., 2011; Whitmarsh, 2008). Haden et al. (2012) found that perceptions of 
change and local impacts, such as experience of changed water availability, influenced 
the intention of individuals to adopt adaptation strategies. For households then, the 
capacity to adapt may be influenced, in part, by personal experiences of weather or 
climate events (such as floods, bushfires, water shortages or food shortages), or other 
impacts that may be brought about by climate change, including social impacts. 
Conversely, inexperience of climatic events, such as heatwaves, was characterised as a 
source of vulnerability. For example, in their study of adaptation to heatwaves in 
culturally and linguistically diverse (CALD) communities, Hansen et al. (2013b) 
identified a range of socio-cultural factors which influenced, and often reduced, the ability 
of individuals to cope with extreme heat. These included unfamiliarity with Australia’s 
heat and heatwaves and cultural factors such as: clothing (e.g. wearing heavy dark-
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coloured garments in warm weather, putting on more clothing to protect skin from sun, 
cultural acceptability of swimming attire) and food consumption (e.g. cold foods are 
rarely consumed in some cultures which leads to cooking and thus heating of the family 
home). Language barriers and cultural factors were also identified as a source of 
vulnerability if individuals do not understand messages and heat warnings that are 
delivered only in English, or utilise traditional information sources such as pamphlets 
(which may not be as culturally acceptable to pick up – they have to be given) (Hansen 
et al., 2013b).  
A minority of studies also highlighted significant links between past experiences and the 
development of skills which contribute to adaptive capacities. For example, experiences 
of scarcity and the development of skills such as frugality and resourcefulness became 
important in the context of sustainability and energy and water scarcity (Strengers and 
Maller 2012; Gibson et al. 2015). A small number of studies showed that the particular 
experiences and skills developed amongst migrant and refugee households can 
(re)emerge as sources of adaptive capacity and resilience in the face of climate change 
(Correa-Velez et al., 2014; Hansen et al., 2013b; Strengers and Maller, 2012). For 
instance, in response to prolonged drought and water restrictions in south-east Australia, 
Strengers and Maller (2012) observed that many migrants drew on their pre-migration 
experiences of resource scarcity to save water and energy. Hansen et al. (2013b) also 
noted that migrants living in Australia have high adaptive capacity, but may be more at 
risk during extreme heat due to socio-economic and cultural factors. In the context of the 
2011 Queensland floods, Correa-Velez et al. (2014, p.255) identified the strengths and 
experiences of resettled refugees ‘as resources they can draw on to better cope with 
environmental disasters.’ With these findings in mind, it is apparent that research 
narrowly focused on scientific knowledge and understandings of climate change, or 
measures of education limited to formal institutionalised schooling, are inadequately able 
to capture the capacities facilitated by other sources of knowledge and practices. 
3.2.4 Summary  
The systematic literature review detailed in this chapter has shown that although there is 
a growing body of research on household-scale climate change adaptation in Australia, it 
remains small compared to adaptation research focused on broader scales and natural 
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systems. Similar observations have been made of the state of research in the UK and other 
developed countries (as shown in systematic reviews by Ford et al. (2011) and Porter et 
al. (2014)). Of the 1471 documents identified in the first phase of the systematic review 
– which used search criteria related to households – only 37 documents (or 0.025% of the 
sample) satisfied the inclusion criteria. The review also confirms that this is a fledgling 
body of research; nearly 90 per cent (42 of the 48 documents) were published in the last 
five years (2012-2017), and none were published before 2009. Of the 48 documents, 35 
focused on quantitative data and 24 focused on qualitative data, 11 focused on both 
quantitative and qualitative data, and only five made any mention of research participants’ 
cultural diversity (Correa-Velez et al., 2014; Hansen et al., 2013b; Sevoyan et al., 2013; 
Strengers and Maller, 2012; Zografos et al., 2016). A majority focused on adaptation to 
specific climatic events and hazards, like heatwaves, droughts, storms, flooding, bushfires 
and sea-level rise, and their adverse impacts on individuals’ health and dwellings. Most 
reported reactive adaptation actions to these climatic stimuli and drew on the capitals 
framework and measures of financial, physical, social and human capital to explain why 
some households are better prepared or less vulnerable to climate change than others. 
There was limited focus on the more complex and indirect ways that climate change will 
impact households, or how culturally-diverse households will adapt to these changes in 
and amongst their everyday lives. Before attempting to address this research gap, it is 
important to understand why it exists (see Section 3.3) and what alternate bodies of 
literature offered useful direction for the conceptual framing of this project (Section 3.4). 
3.3 Reflection: the climate change research agenda over time  
In order to understand the current state of adaptation research, and to understand why it 
has scarcely engaged with adaptation at the household scale in the vein proposed in this 
thesis, it is worth reflecting on the history of climate change science to get a sense ‘not 
only of the pastness of the past, but of its presence’ (Eliot, 1920, p. 14). Doing so reveals 
that climate change research has long been dominated by research disciplines and 
practices that prioritise broad spatial scales (rather than finer scales like the household) 
and quantitative measures of vulnerability and adaptive capacity (rather than qualitative 
elements). The following sections explore this legacy, and its implications for adaptation 
research, in more detail. 
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3.3.1 Stimuli: Global climate change  
Climate change research can be traced back over 150 years to the fundamental research 
of Irish physicist John Tyndall. In 1859, Tyndall established that gases, including CO2, 
absorb heat when longwave infrared radiation passes through them (Hulme, 2009). Those 
findings were instrumental to the work of Swedish scientist Svante Arrhenius, who used 
these findings to calculate the Earth’s global surface temperature increase of 5-6°C if 
atmospheric concentrations of CO2 doubled (Arrhenius, 1896). Over the next six decades, 
this relationship between CO2 and global warming was explored further: in the 1930s 
fossil fuel emissions from human activity were considered a possible cause of temperature 
increases (Callendar, 1938); in the 1950s links between CO2, anthropogenic GHG 
emissions and changes in the Earth’s climate were theorised (Plass, 1956a, 1956b; 
Revelle and Suess, 1957); and in the 1960s rising concentrations of atmospheric CO2 
were recorded (Keeling, 1960; Keeling et al., 1976).  
In the 1960s and 1970s, innovative computer-based models were developed to calculate 
the effect of these rising atmospheric CO2 concentrations on global temperatures. At that 
time, climate was considered to be an outcome of the global processes operating within 
an ‘interconnected biogeophysical global system’ (Hulme, 2011a, p. 258), so the 
computer models relied on mathematical simulations of the planet’s atmosphere and 
oceans to predict future climate. Two such models calculated a global temperature 
increase of 2°C to 3.5°C for doubled atmospheric CO2 concentrations (Manabe and 
Wetherald, 1975, 1967). These computer models quickly came to dominate 
climatological discourse (Edwards, 2001). As a result, prior understandings and analyses 
of weather and climate at local scales were supplanted by a focus on climate and climate 
change at the global scale (Edwards, 2001). This was a significant shift in thinking; as 
climate change became increasingly globalised – through the quantification and 
aggregation of weather at local scales into regional and global indicators for predictive 
modelling – focus was drawn away from local scales (Hulme, 2008a; Smith, 2007). 
Research on ‘global climate change’ and international collaboration came to the fore.  
In 1979, climate experts convened at the World Climate Conference in Geneva concluded 
that there was a possibility that increasing atmospheric CO2 concentrations ‘may result in 
significant and possibly major long-term changes of the global-scale climate’ (Weart, 
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2008, p. 112). Climate scientists from around the world subsequently strengthened their 
calls for more research (and funding) on the Earth’s climate system and model-based 
predictions (Weart, 2008). International organisations and initiatives were established in 
the early 1980s to coordinate that research (Weart, 2008). It was at one of these workshops 
that climate change was thrust into the political realm. In 1985, scientists convened in 
Villach, Austria arrived at a consensus that a rise in global mean temperature ‘greater 
than any in man’s [sic] history’ could occur in the first half of the 21st century, and 
government action was needed (Weart, 2008, p. 146). As the Earth’s climate had been 
framed as a global system threatened by a global environmental problem, it followed that 
these government actions be coordinated at a global scale (Miller, 2004). 
3.3.2 Responses: Mitigation and/or adaptation 
Following those calls for international governance and action (and a period of political 
and bureaucratic negotiation and collaboration), the Intergovernmental Panel on Climate 
Change (IPCC) was established by the World Meteorological Organization and United 
Nations Environment Programme in 1988 (Agrawala, 1998a, 1998b). From the outset, 
the IPCC had a mandate to consolidate assessments from the international scientific 
community on three components of climate change – the science, its impacts and 
available responses – and to guide the 1992 United Nations Framework Convention on 
Climate Change (UNFCCC) (Agrawala, 1998b; McEvoy et al., 2006; Pielke, 1998). It 
was within the UNFCCC that adaptation and mitigation were explicitly set out as two 
possible responses to climate change (Schipper, 2006). Both responses had the same 
purpose; to reduce the problem of climate change (Biesbroek et al., 2009; Swart and Raes, 
2007). However, a dichotomy between the two responses quickly developed within 
international policy and research communities (McEvoy et al., 2006; Schipper, 2006). 
Mitigation and adaptation were framed as separate and even conflicting responses to 
climate change, and a positive bias emerged towards mitigation (Hulme, 2008b; Schipper, 
2006). This turned out to be a particularly significant juncture for adaptation research and 
policy, as its relegation to the sidelines meant that it did not benefit from the same 
ambitious research and political collaboration as mitigation for the better part of a decade 
(McEvoy et al., 2006; Schipper, 2006).  
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A number of political factors led to, and prolonged, the favouritism towards mitigation in 
policy and research. In the early 1990s, it was thought that focusing on adaptation would: 
detract attention from the urgency and necessity of mitigation (Pielke, 1998; Pielke et al., 
2007; Schipper, 2006; Swart and Raes, 2007); undermine international agreements or 
investments already made in mitigation research and policies (Schipper, 2006; Swart and 
Raes, 2007); and ‘make a speaker or a country sound soft on’ limiting emissions (Burton, 
1994, p. 14). As there was still hope that climate change could be prevented by effective 
mitigation, adaptation was also stigmatised as a ‘defeatist’ response. It was perceived to 
be ‘fatalistic’, ‘passive, resigned, accepting’, a sign of ‘weakness’ (Burton, 1994, p. 14), 
and inherently linked to ‘do nothing’ strategies (Biesbroek et al., 2009; Burton, 1994; 
Schipper, 2006). That was not the impression that scientists or policy makers wanted to 
convey to the public, particularly given the perceived strength of mitigation as an ‘active’, 
‘combative’ and ‘controlling’ response (Burton, 1994, p. 14). On top of that, discussions 
of adaptation had also become entangled with risks of financial liability: (developed) 
countries did not want to admit climate change was occurring, or accept responsibility for 
its impacts, as doing so could make them liable for the financial costs of compensation 
and adaptation in other (developing) countries (Schipper, 2006). Discussions of 
adaptation were largely avoided as a result. That partiality towards mitigation was clearly 
evident in the framing of the UNFCCC (Hulme, 2008b; Schipper, 2006); its primary 
objective was to stabilise ‘greenhouse gas concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic interference with the climate system’(UNFCCC, 
1992, p. 4). That is, mitigation. Adaptation, on the other hand, was only ‘inserted 
apologetically’ into the text of the UNFCCC in five places (Burton, 1994, p. 14).  
A number of epistemic factors also contributed to the focus on mitigation over adaptation. 
One key factor was the scientific persuasion of the three working groups established by 
the IPCC. Despite their different foci –the science, impacts and possible responses to 
climate change – the assessments completed by all three working groups were dominated 
by research from the natural sciences, particularly Earth sciences10 (Agrawala, 1998a). 
That partiality profoundly influenced the development of climate change research and 
                                                 
10 Natural science disciplines have continued to dominate climate change assessments. An examination of 
the IPCC’s Third Assessment Report (released in 2001), for instance, found that it too was dominated by 
natural sciences, especially Earth sciences, while the minor contributions of the social sciences were 
dominated by economics (Bjurström and Polk 2011). 
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policy (Bjurström and Polk, 2011; Hulme, 2011b). It framed how climate change was 
understood, emphasised some disciplinary insights and tools at the expense of others, and 
determined how the ‘problems’ and ‘solutions’ of climate change were defined 
(Bjurström and Polk, 2011; Hulme, 2011b). For instance, as climate had been 
conceptualised and modelled as a global system, and climate change had been framed as 
a global environmental problem (Gupta et al., 2007), it followed that the 
solution/responses to these changes should also be suited to the global scale. Of the two 
possible responses, mitigation appeared more appropriate: effective mitigation required 
participation and coordination of all countries on the international stage (Gupta et al., 
2007), and held the promise of producing long-term results and economic benefits 
globally (Biesbroek et al., 2009; Goklany, 2007; Swart and Raes, 2007). Mitigation could 
also be measured and modelled with specific quantitative targets and timeframes in mind 
(Biesbroek et al., 2009; McEvoy et al., 2006; Swart and Raes, 2007), much like the 
approaches used by scientists and policymakers to address other global environmental 
problems, including acid rain and stratospheric ozone depletion (Schipper, 2006; Swart 
and Raes, 2007).  
Adaptation, on the other hand, was thought of as a response relevant to more local scales, 
and one whose benefits would be limited to local areas and shorter time scales (Biesbroek 
et al., 2009; Pielke et al., 2007; Swart and Raes, 2007). Adaptation needs were also much 
more difficult to understand or quantify at local scales11, not least because the climate 
models used at the time were limited to predicting climate change impacts at coarse 
spatial scales (Grist, 2008; Hulme, 2011a; Pielke, 1998), and the contributions of 
transdisciplinary and social scientists (which were needed to understand climate change 
impacts and adaptation needs at local scales) had been stymied (Biesbroek et al., 2009; 
Duerden, 2004; Hulme, 2008a). Adaptation research and policies – including those 
relevant to local scales – were therefore hampered by the dominant scientific knowledge 
and technology (and the epistemic community which had constructed both) of the early 
1990s.  
It was not until the late 1990s and early 2000s that adaptation emerged as a potential and 
legitimate policy option alongside mitigation (Schipper, 2006). During that period, early 
                                                 
11 The challenges of measuring and quantifying adaptation to evaluate policy outcomes persist even today 
(Ford and Berrang-Ford 2016). 
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proponents of adaptation argued more vociferously for adaptation to ‘occupy a larger and 
more formal role in climate policy’ (Pielke, 1998, p. 159). Research exploring its 
importance and implementation proliferated (Adger, 2001; Burton et al., 2002; 
Fankhauser et al., 1999; Kelly and Adger, 2000; Mendelsohn, 2000; Pittock and Jones, 
2000; Scheraga and Grambsch, 1998; Smit et al., 2001; Smith, 1997; Smith and Lenhart, 
1996; Smithers and Smit, 1997; Tol et al., 1998). In the same time period, international 
negotiations on mitigation began to falter. In 2000, for instance, delegates at the Sixth 
Conference of the Parties (COP6) of the UNFCCC failed to reach an agreement on the 
implementation of the Kyoto Protocol (Schipper, 2006). As the Protocol’s mitigation 
targets appeared less achievable in the short-term, developing countries pushed for more 
emphasis on adaptation (Schipper, 2006). With this added pressure, the necessity of 
adaptation became more widely acknowledged. New international initiatives and funds 
were established to support adaptation, particularly in developing countries (Schipper, 
2006), and research on adaptation increased. For the first time, the IPCC dedicated a 
chapter in their series of assessment reports to adaptation in the context of sustainable 
development (Smit et al., 2001), and in the Fourth Assessment Report, the IPCC formally 
explored the relationships between adaptation and mitigation (Klein et al., 2007).  
Other researchers also began to scrutinise the traditional dichotomisation of adaptation 
and mitigation, with many concluding that the two responses should be implemented side-
by-side in order to maximise synergies and minimise conflicts (Füssel and Klein, 2006; 
Hamin and Gurran, 2009; Landauer et al., 2015; Larsen and Gunnarsson-Östling, 2009; 
Laukkonen et al., 2009; McEvoy et al., 2006; Swart and Raes, 2007; Tol, 2005; Wilbanks 
et al., 2003). As research attention turned to adaptation, new questions were asked of 
researchers and policymakers: ‘How can policy support adaptation?’, ‘Who is vulnerable 
to climate change and why?’, ‘What constitutes adaptive capacity?’, ‘How can adaptation 
be integrated into existing sustainable development plans?’ (Schipper, 2006, p. 87). 
Particular emphasis was placed on two of these concepts: vulnerability and adaptive 
capacity. The framing of these concepts had further ramifications for the progress of 
adaptation research and policy. 
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3.3.3 Determinants: Vulnerability and adaptive capacity 
Vulnerability, or the ‘the propensity or predisposition to be adversely affected’ by climate 
change (IPCC, 2001a, 2007b, 2014c, p. 128), was largely considered to be an outcome of 
three factors: exposure to adverse impacts of climate change; sensitivity to these impacts; 
and adaptive capacity. Adaptive capacity, in turn, was defined as ‘the ability of systems, 
institutions, humans and other organisms to adjust to potential damage, to take advantage 
of opportunities, or to respond to consequences’ (IPCC, 2001a, 2007b, 2014c, p. 118). 
Vulnerability and adaptive capacity could therefore vary significantly between different 
countries, communities and contexts. Despite that seeming complexity, both concepts 
became key foci of adaptation research because they were thought to be (at least in theory) 
identifiable and measurable at various scales (Adger and Vincent, 2005). In 2001, for 
example, the IPCC identified six key determinants of adaptive capacity: economic wealth, 
technological options, information and skills, infrastructure, institutions, and equity (Smit 
et al., 2001). By using large, quantitative and aggregated datasets (like Gross National 
Income, regional literacy rates or infant mortality rates) as proxies for these factors, 
adaptive capacity could be calculated for different regions and nations (Mortreux and 
Barnett, 2017). Those with the least resources – be it income, governance, civil and 
political rights, literacy, education, health, human capital, or social networks (Adger et 
al., 2007; Brooks et al., 2005) – were classified as having the least capacity to adapt, while 
those with more resources were classed as having high adaptive capacity (Adger and 
Vincent, 2005; Brooks et al., 2005; Engle, 2011; IPCC, 2001b; Kelly and Adger, 2000; 
Mortreux and Barnett, 2017; Smit and Wandel, 2006). Particularly vulnerable regions and 
communities were identified in this way and the most urgent adaptation strategies were 
prioritised (Brooks et al., 2005; Smit and Wandel, 2006). This had two further 
implications for the trajectory of adaptation research and policy.  
For one, indicators of adaptive capacity and vulnerability which could be quantified, 
aggregated and embedded in adaptation interventions (such as economic wealth and 
literacy rates) featured far more prominently in adaptation scholarship and policymaking 
than the ‘messiness’ of other societal spheres and factors (Eriksen et al., 2015, p. 525). 
Second, much of the adaptation research and policy that followed in the 2000s centred 
upon contexts considered to be highly vulnerable to climate change (according to those 
same aggregate, quantitative measures). Such contexts included developing countries, 
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low-lying islands and coastal areas, as well as agrarian and poorer communities (Brooks 
et al., 2005; Fankhauser and McDermott, 2014; Gagnon-Lebrun and Agrawala, 2007; 
Nicholls et al., 2007; Smith et al., 2009; UNFCCC, 2007). While that research was (and 
still is) important, contexts characterised as being less vulnerable were not prioritised in 
the same way. Adaptation in developed countries hence received considerably less 
research attention than developing countries (Gagnon-Lebrun and Agrawala, 2007). 
Research and events over the past decade, however, have made it clear that developed 
countries are neither immune to climate change impacts nor insulated from their 
disastrous consequences (Nicholls et al., 2007). Recent studies have also shown that 
adaptive capacity, vulnerability and adaptation are linked in complex ways, and that 
‘stocks of assets are not the only or most important explanatory variable’ (Mortreux and 
Barnett, 2017, p.3). Two examples of climatic extremes which are often cited to 
exemplify these points are the European heatwave of 2003 and Hurricane Katrina in the 
USA in 2005 (Eakin et al., 2014; Moser, 2010; Rosenzweig et al., 2010; Smith et al., 
2009). Both events resulted in significant damage to infrastructure, economic losses and 
thousands of human casualties (Colten et al., 2008; García-Herrera et al., 2010). Their 
consequences demonstrated that vulnerabilities to climate change do exist within 
developed countries (Smith et al., 2009). They also revealed that the assumed ‘higher’ 
adaptive capacities of developed countries may actually be lower than expected and – 
even where they are present – may not be realised in response to such events (Smith et 
al., 2009). That is, the high adaptive capacities of developed countries do not necessarily 
translate into adaptive action (Adger and Barnett, 2009; Berrang-Ford et al., 2011; Ford 
et al., 2011; O’Brien et al., 2006). Furthermore, presumed indicators of high adaptive 
capacity at the national scale, such as wealth, technology, education or infrastructure, may 
mask barriers to adaptation and vulnerabilities at more local scales (O’Brien et al., 2006). 
As a result, researchers began to question assumptions of sufficient, inevitable or 
automatic adaptation within developed countries (Adger and Barnett, 2009; Hulme, 2003; 
O’Brien et al., 2006; Repetto, 2008). 
As these complacencies surrounding adaptation in developed countries were called into 
question, researchers called for greater focus on vulnerability and adaptation in developed 
countries (in addition to, not instead of, developing countries) (Moser, 2010). 
Contemporary adaptation researchers have also called for greater reflection on the sources 
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of adaptive capacity and vulnerability to climate change at local scales, and with diverse 
populations (Adger et al., 2012; de Guttry et al., 2016; Elrick-Barr et al., 2016b; Eriksen 
et al., 2015; Mikulewicz, 2018; O’Brien et al., 2006), a call to which this thesis responds. 
3.3.4 Summary 
The disciplinary and epistemological origins of climate change have meant that 
adaptation has not been granted as much attention as mitigation in climate change 
research and policy (Schipper, 2006), and adaptation at local scales even less so. 
Adaptation research has also been affected by holdovers from mitigation research and 
policy, which emphasised a focus on quantitative measures of vulnerability and adaptive 
capacity and rational policy interventions (Eriksen et al., 2015). Messy social interactions, 
connections, complexities and qualitative approaches have generally been overlooked in 
adaptation research as a result. These trends are borne out in the research priorities of 
Australia’s National Climate Change Adaptation Research Facility (NCCARF) – the 
country’s principal adaptation research program. For instance, the nine research sectors 
of NCCARF include: marine biodiversity and resources; terrestrial biodiversity; 
freshwater biodiversity and resources; primary industries; settlements and infrastructure; 
human health; emergency management; adaptation in Indigenous communities; and 
social, economic and institutional dimensions of adaptation (NCCARF, 2012). 
Adaptation research focused specifically on households and householders has remained 
limited (as shown in the systematic literature review presented earlier in this chapter). 
Additionally, most Australian adaptation studies have been conducted by physical and 
life scientists (Palutikof et al., 2014). Far fewer publications have stemmed from the 
social sciences and humanities – the fields arguably most adept at engaging with 
householders.  
These research trends are problematic for a number of reasons. For one, households will 
be impacted by climate change in myriad ways (as detailed in Chapter Two). Households 
which do not, or cannot, take adaptive actions will feel these impacts most acutely. 
Furthermore, traditional assessments of adaptive capacity which privilege quantitative 
measures of capitals (especially financial capital) at the expense of others, may be poorly 
suited to the household scale. Understanding adaptation at the household scale is also 
important as households shoulder implicit responsibilities to manage hazards (including 
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those which are projected to worsen due to climate change). Governments and disaster 
managers expect households to be ‘self-reliant’ (Astill and Miller, 2016, p. 1), and to play 
an active role in ‘safeguarding their property and assets against risks from natural and 
technological hazards’ (King et al., 2013, p. 21; Levac et al., 2012), in part because they 
are considered to be ‘best placed to manage the risks associated with their assets’ 
(Department of Climate Change, 2010, p. 7). Adaptation is therefore both a necessity for, 
and expectation on, households.  
This chapter has thus far provided evidence of the enduring dominance of quantitative 
and broad-scale foci in climate science and adaptation research. So too, of the limited 
consideration given to indirect climate change impacts in the few studies that have 
focused on the household scale (as set forth in Section 3.2.1). Accordingly, engagement 
with an alternative body of literature is needed in order to understand how culturally-
diverse households may (or may not) adapt to the indirect impacts of climate change. The 
following section brings cultural environmental research on household sustainability – 
which has examined the more complex ways in which householders are affected by, and 
respond to, environmental challenges in and amongst their day-to-day lives – to that task.  
3.4 Conceptual framing: drawing on household sustainability research  
Research on environmental sustainability turned, relatively recently, to a household 
focus. Such research has identified households as important and legitimate sites of 
analysis (Gibson et al., 2015), and foundational social units that make sense both to the 
people who live in them and to government policy makers (Lane and Gorman-Murray 
2011). Households have also been identified as sites through which it is logical to 
understand the consumption of energy, water and materials that have implications for 
sustainability and climate change mitigation (Head et al., 2013), and as a crucial scale of 
social organisation for pro-environmental behaviour (Gibson et al., 2011b, 2013; Reid et 
al., 2010; Tudor et al., 2011; Waitt et al., 2012). In recent years a wealth of household 
sustainability research has explored and examined the complex ways in which households 
experience and respond to pressures to reduce their environmental impacts. As signalled 
in Chapter One, such research has revealed three key insights that have implications for 
this research project and for adaptation research more broadly. These insights include: 
the conceptualisation of ‘connected’ households; the prominence of everyday practice; 
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and the differential capacities of households. These insights are discussed in further detail 
in the following three sections. 
3.4.1 Stimuli: ‘Connected’ households 
Households have been conceptualised in household sustainability research as being 
‘connected’ (Head et al., 2013, p. 351). That is, they are entangled with external ‘social, 
technological and regulatory networks that make up suburbs, cities, regions and nations’, 
and are comprised of their own complex internal politics, practices, social relations and 
attributes (Head et al., 2013, p. 352). Accordingly, households are framed as complex 
social units that are a ‘part of, and a product of, a network of connections’ (Head et al., 
2016, p. 3), rather than discrete or rigidly bounded entities (Head et al., 2013). This 
conceptualisation has enabled researchers to illustrate that households and their 
un/sustainable practices are inherently connected – as both part and product – to wider 
systems of provision, governance and socioeconomic networks (Head et al., 2016, 2013; 
Horne et al., 2011, see also Hackmann et al., 2014; Spangenberg and Lorek, 2002). It has 
also highlighted the shortcomings of conventional governance approaches to 
sustainability that place the onus on householders for actions (such as saving water or 
energy) as consumers and ‘end-users’ (Labanca and Bertoldi, 2018; Ockwell et al., 2009; 
Sofoulis, 2013, 2011; Strengers, 2012).  
For climate change adaptation research, one implication of the connected households 
framework is that households experience indirect climate change impacts through their 
connections to wider systems of provision and socioeconomic networks (Head, 2010; 
Head et al., 2016; Toole et al., 2016), and that their responses will influence, and be 
influenced by, the political processes and regulations governing those same systems. That 
is, households will be affected by a range of non-climatic (or ‘more-than-climate’) 
impacts that take expression in aspects of day-to-day household functioning (which are 
connected to those wider systems), such as food, water, energy, transport, health, in 
addition to the ways in which direct changes in weather or climate affect individuals and 
their property (Head, 2010; Toole et al., 2016). Different types of households (such as 
families with children and retired couples, or home-owners and renters) will experience 
and respond to climate change impacts differently from one another due to their unique 
internal and external connections (Head et al., 2016). This implication suggests that 
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climate change adaptation research should be cognisant of a much broader suite of 
indirect climate change impacts which can affect connected households, in addition to the 
direct, climatic impacts that have featured so heavily in adaptation research to date (as 
reviewed in section 3.2.1). It should also consider how householders in/actions are linked 
to those same connections, as well as other complexities at the household scale (discussed 
below).  
3.4.2 Responses: Everyday practices and inadvertent environmentalisms  
Household sustainability research has shown that ‘the everyday’ is enormously important 
to households and home life, even in the context of issues that are often understood in 
global terms – such as sustainability and climate change (Carr and Gibson, 2015). For 
one, it is through everyday interactions with material things in and around the home that 
people make sense of the world (Head et al., 2016). In a meta-ethnography of household 
cultural environmental research, Head et al. (2016) found that householders constantly 
connect abstract concepts, including those related to climate change, to the stuff around 
them; physical things, resources and materials. In addition, the seemingly mundane yet 
pervasive elements of everyday life have been shown to be profoundly influential on 
households’ practices (Carr and Gibson, 2015). Family, relationships, lifestyles and 
livelihoods are what most people care and worry about in their everyday lives (Carr and 
Gibson, 2015; Gibson et al., 2015). They are also elements of everyday life which drive 
household actions, including the (un)sustainable ones (Gibson et al., 2013; Head et al., 
2016). For instance, family relationships and responsibilities and practices of care (e.g. 
mothering, fathering, or caring for elderly parents) exert considerable influence on 
household decision-making and practices and often take precedence over sustainability, 
even in environmentally conscious households (Organo et al., 2013; Head et al., 2016). 
Habits, household routines and time-constraints have also been identified as important 
factors in determining household practices. For example, practices which facilitate 
convenience and time-saving – such as driving cars – are often considered non-negotiable, 
despite their environmental consequences (Head et al., 2016; Waitt and Harada, 2012). 
In light of these observations, researchers have argued that better understandings of 
householders’ practices (see for example, Shove 2010, 2011), lived experiences and 
everyday lives are a pre-requisite for the successful development of policy interventions 
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aimed at reducing environmental burdens (Carr and Gibson, 2015; Abbott and Wilson, 
2014). However, as Head et al. (2013, p.355) pointed out, most incentives and 
sustainability education programs have thus far paid ‘little attention to the ways 
household energy, water and other resource consumption practices are part of the rituals, 
rhythms, habits and routines of everyday life’ (see also Gregson et al., 2007; Shove, 
2003). As a result, householders have regularly transgressed the rules and practices 
expected of them by governments and paradoxes abound. Government-subsidised 
rainwater tanks do not necessarily achieve intended water savings because some 
households use rainwater to supplement, rather than offset or save, dam water (Moy, 
2012). Government subsidised solar hot water systems can be underutilised after 
installation, causing gas and electricity ‘to be used to heat water in excess of 
householders’ and policy expectations’ (Gill et al., 2015, p. 92). Water restrictions and 
smart meters do not challenge practices that households consider non-negotiable, such as 
showering and laundering to maintain hygiene, presentability (Sofoulis, 2005; Strengers, 
2011a) or ‘cleanliness’ (Shove, 2003; Waitt, 2014). Cars are driven despite their 
environmental costs due to their convenience and utility in managing daily routines and 
familial care (Dowling, 2000; Harada, 2014). At Christmas, self-identified green 
consumers do not necessarily practice ‘green gifting’ because social concerns outweigh 
concerns about environmental impacts (Farbotko and Head, 2013).  
Other studies have revealed additional ways in which household attitudes and practices 
do not match, though this time in ways which inadvertently contribute to sustainability 
(Head et al., 2013). In the UK, Whitmarsh (2009a) highlighted that when householders 
undertook actions to conserve energy, they were generally motivated by economic self-
interest (i.e. to save money) rather than environmental concerns. Similarly, in a study of 
water habits and attitudes amongst Australian households, Sofoulis (2005) found that 
some of the most avid water-savers expressed vehemently anti-green views. Waitt et al. 
(2012) highlighted how low-income households surveyed in Wollongong, NSW, engaged 
in sustainable practices despite not necessarily identifying as ‘green’; and Klocker et al. 
(2012) found that older family members in multi-generational households (some of whom 
were climate change sceptics) valued frugality and thus acted more sustainably than their 
more environmentally concerned children and grandchildren. Similarly, Hitchings et al. 
(2015) found that older people often engaged in pro-environmental behaviours 
inadvertently through frugal heating practices. In each of these cases, householders 
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displayed ‘inadvertent sustainabilities’ (Hitchings et al., 2015a) – practices informed by 
other priorities that are environmentally beneficial nonetheless (Krueger and Agyeman, 
2005). Together, these findings indicate that households and their behaviours are not 
always uniform or passive and are instead motivated by different rationalities (Carr and 
Gibson, 2015, see also Shove, 2010). Everyday life – seemingly ordinary and mundane, 
but central to household functioning – plays an important but complex role in influencing 
practices relevant to environmental challenges (Gibson et al., 2013). If interventions and 
policies do not account for what people think and what people do within their homes, they 
are unlikely to achieve their intended outcomes (Carr and Gibson, 2015). 
A disconnect between intentions and outcomes is particularly evident when considering 
conventional behaviour change programs which have focused on information provision, 
education and raising awareness to spur change. Such programs have assumed ‘that ‘more 
and better science’ is needed to overcome public ignorance and inertia’ (Hobson, 2003, 
p. 107), and that addressing the ‘information deficit’ will facilitate more sustainable 
household behaviours (Gram-Hanssen, 2014; Haq et al., 2008; Waitt et al., 2016b). That 
is, as rational actors and consumers, individuals would use fewer resources if provided 
with the right information or incentives (Moloney and Strengers, 2014). Much 
government action has subsequently focused on information provision and education in 
the contexts of both environmental sustainability (Hobson, 2006; Moloney and Strengers, 
2014) and climate change (Adger et al., 2012; Slocum, 2004). Indeed, one of the five key 
messages conveyed by the Australian Government’s National Climate Resilience and 
Adaptation Strategy in 2015 was: ‘we all have a role to play in understanding and 
managing the risks’ of climate change (Commonwealth of Australia, 2015). To increase 
public understandings and capacities to adapt, the Strategy identified the provision of 
authoritative climate science and information as one of governments’ most important 
roles (Commonwealth of Australia, 2015). It was anticipated that providing such 
information would allow individuals to understand climate change, make informed 
decisions about the risks they face, and adjust their behaviours in response. However, it 
has been established in the household sustainability literature that increasing knowledge, 
providing information or promoting public awareness of environmental issues is often not 
sufficient to change behaviour (Eriksen and Gill, 2010; Gibson et al., 2011a; Gill et al., 
2015; Haq et al., 2008; Hinchliffe, 1996; Lorenzoni et al., 2007). As Hobson (2008, 
p.204) sanguinely stated ‘in terms of altering individual lifestyles, decades of evidence 
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now shows that preaching and hectoring us all is not a positive or sustainable approach’. 
A gap between knowledge and action persists; we know there are environmental 
problems, but we continue to act unsustainably (Carr and Gibson, 2015). Numerous 
studies have explored the incongruence or ‘gap’ that exists between environmental 
knowledge and pro-environmental behaviours (i.e. the ‘value-action gap’) (Kollmuss and 
Agyeman, 2002; Whitmarsh, 2009a), and climate change understandings and concerns 
and engagement with mitigation (Akter and Bennett, 2011; Ockwell et al., 2009; Spence 
et al., 2011). Householders’ may be aware of, and accept the reality of, climate change 
but fail to act in more sustainable ways because climate change is ‘unthinkable within the 
confines of everyday life’ (Gibson et al., 2011a, p. 4). Householders may also have more 
pressing everyday priorities, or there may be other social and cultural perspectives, 
practices, and experiences at play (Adger et al., 2012; Eriksen and Gill, 2010; Gram-
Hanssen, 2014; Hobson, 2003; Strengers, 2011b; Waitt et al., 2016b).  
For climate change adaptation, an insight from such findings is that knowledge, 
information, or belief in climate change or adaptation may not be a prerequisite – or a 
sufficient instigator – for adaptation at the household scale. The prominence of everyday 
life may also have implications for the ways that householders make sense of (climate) 
change and will (or will not) practise and prioritise adaptation in and amongst their day-
to-day lives. Furthermore, just as green practices may be inadvertent, so too may adaptive 
practices. Taking the lead from cultural environmental research, investigations of climate 
change adaptation at the household scale need to look beyond actions that are undertaken 
with an explicit intent to adapt, to those situations where adaptation happens as a result 
of householders’ other priorities.  
3.4.3 Determinants: Differential capacities and practice memories  
Household sustainability research has recognised that many household characteristics do 
not neatly predict pro-environmental practices or capacities. Like adaptive capacity, 
‘green’ practices have traditionally been associated with high incomes, high levels of 
formal education, younger age groups and Anglo-European cultural norms (Bentley et 
al., 2004; Bradley, 2009; Gilg et al., 2005; Stanes et al., 2015). Households that do not 
fall into this mix are presumed to lack environmental concern and sustainable capacities. 
However, by broadening the suite of factors under consideration, a number of recent 
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household sustainability studies have shown that socio-economically disadvantaged 
households, older generations and migrant and ethnic minority households do engage in 
sustainable practices, and possess unheralded capacities (Head et al., 2018; Hitchings et 
al., 2015a; Klocker et al., 2015, 2012; Strengers and Maller, 2012; Waitt et al., 2012). For 
example, in a large-scale survey of Australian households, Waitt et al. (2012) found that 
lower income households reported doing more work in terms of environmental 
sustainability than higher income households. The ‘least affluent households 
demonstrated the greatest creative willingness to change certain everyday household 
practices’ linked to sustainability – such as energy, transport, water, and food efficiency 
– compared to households in the highest income bracket (Waitt et al., 2012, p. 66). In 
another Australian study, Klocker et al. (2012) found that older family members in multi-
generation households acted more sustainably than their children and grandchildren, even 
though young adults are often purported to be more environmentally concerned than older 
generations (Stanes et al., 2015).  
In other studies, ethnic minority and migrant households have been shown to engage in a 
range of sustainable practices, from extended family living and sharing of everyday items 
(Klocker and Gibson, 2013), to water-saving practices (Allon and Sofoulis, 2006; Pfeffer 
and Stycos, 2002) and use of public transport at above-average rates (Chatman and Klein, 
2009; Kerr, 2014; Klocker et al., 2015). In Sweden, Bradley (2009) found that low-
income refugee and migrant households were less engaged with ‘traditional’ domestic 
sustainabilities (like recycling and buying energy efficient light-bulbs) than other Swedes. 
However, they rarely owned or drove cars, had lower levels of consumption and lived on 
far fewer square metres per capita: their carbon footprints were ultimately far lower than 
those of ‘well-behaving Swedes’ (Bradley, 2009, p. 347). Importantly, many of the 
practices noted in the aforementioned studies have positive sustainability outcomes (e.g. 
saving water and energy and reducing carbon footprints), but are not enacted out of a 
desire to be ‘green’. These practices – often informed by frugality, resourcefulness and 
collectivism – have gone unrecognised when traditional measures of pro-environmental 
behaviour have been used. Such evidence only surfaces when researchers look beyond 
standard (Anglo-European) indicators of environmentalism (Head et al., 2018; Klocker 
and Head, 2013). A focus on practices is one way in which such openness has been 
cultivated in household sustainability research. 
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Practice theories have been widely deployed in household sustainability research, 
providing insights into the ways in which the routines and habits of everyday life impact 
patterns of resource use and consumption. Practices involve routinised relations between 
materials – the stuff of everyday life (including systems of water and electricity provision 
that make certain practices possible, for instance) – and people. Practice theories focus 
on the competencies that people (as carriers and performers of practices) bring to 
activities, and the meanings they associate with them (Reckwitz, 2002; Maller and 
Strengers, 2013; Shove et al., 2012; Strengers and Maller, 2017). Strengers and Maller 
(2017) have brought practice theory to bear on migrant populations, and hence their 
findings are particularly pertinent for the present study. More specifically, they developed 
the concept of ‘practice memories’ to explore how familiar practices 
change/persist/disappear ‘when those who carry them become mobile’ (Strengers and 
Maller 2017, p. 1432; see also Maller and Strengers, 2015). They drew particular attention 
to how migrants’ lived experiences of weather are carried as practice memories into post-
migration contexts, where both weather conditions and material elements and systems 
(relating to staying warm or cool) often differ (see also Hitchings et al., 2015b). In a 
different study, Strengers and Maller (2012) observed that many migrants were adept at 
saving water and energy due to pre-migration experiences of resource scarcity, service 
disruption, and familiarity with manual water collection and treatment practices (see also 
Maller and Strengers, 2013). Their existing skills – for instance, around capturing and 
reusing water in showering, laundering and cooking practices – resurfaced in response to 
present-day challenges, including a period of prolonged drought and water restrictions in 
south-east Australia (see also Maller and Strengers, 2013; Sofoulis and Williams, 2008; 
Welland, 2015; Yan, 2016; Yan et al., 2017).  
In isolation, such practices have positive sustainability outcomes (for example, saving 
water and energy). However, they also point to a range of established practices and skills 
– informed by frugality, resourcefulness and collectivism – that may prove useful beyond 
the sustainability debate. As shown by Strengers and Maller (2012) and Waitt (2017), 
when households need to adjust to changes in day-to-day functioning (for instance, due 
to a drought), seemingly mundane skills (around saving water, for instance) may 
constitute important adaptive capacities. A number of researchers have proposed that such 
unheralded everyday skills and practices constitute valuable capacities (Carr and Gibson, 
2016; Carter et al., 2013; de Guttry et al., 2016; Gibson et al., 2015; Head et al., 2018, 
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2016; Klocker and Head, 2013; Maller and Strengers, 2015; Strengers and Maller, 2017; 
Waitt et al., 2016a; Waitt, 2018). Particularly in a context where ‘the window of 
opportunity for adaptation is smaller than previously imagined’ (Adger and Barnett 2009, 
p.2800), such practices may need to be rethought as survival skills (Gibson et al., 2015).  
3.4.4 Summary 
Household sustainability literature – through its focus on connected households, 
inadvertent sustainabilities, and differential capacities and practice memories – has 
diversified the range of actors and practices that are recognised as contributing to positive 
environmental outcomes. It has also pointed to a range of established practices and skills 
that may prove useful beyond the sustainability debate. These insights not only suggest 
that climate change adaptation research should be attentive to the potential of unheralded 
sustainable capacities; it also suggests that vulnerability may need to be understood 
differently – in ways that challenge the traditional focus on assets (particularly financial 
ones). As noted earlier in Section 3.4.3, the same households that have been assumed to 
lack environmental knowledge and sustainable capacities (the ‘poor’, the ‘old’ and ethnic 
minorities) have also been identified as particularly vulnerable to climate change 
(Arthurson and Baum, 2013; Sevoyan et al., 2013; see also Section 3.2.3). Yet, it is 
plausible that the same attributes that are often associated with vulnerability (low income 
and migrant status, for instance) can act as sources of adaptive capacity when climate 
change impacts intersect with everyday household lives, depending on the context (Toole 
et al., 2016). Households with strong internal and external social relations, frugal 
practices and high levels of pedestrian mobility may ultimately prove less vulnerable to 
a range of more-than-climate impacts than isolated but wealthy households, whose 
everyday lives are dependent on energy-intensive and less flexible modes of operation. 
Equally, sedentary populations who have not been exposed to diverse weather conditions 
and events, and privileged populations who have never needed to cope with resource 
insecurity or scarcity, may be ill-equipped to cope with the vagaries of climate change 
compared to migrant householders who have experienced diverse climates and have 
memories of everyday practices with different systems of resource provision. These 
possibilities are explored in depth in Chapter Seven of this thesis.  
 
79 
3.5 Rethinking climate change adaptation at the household scale  
The latter section of this chapter has drawn upon three important insights from 
environmental sustainability research conducted at the household scale: the 
conceptualisation of ‘connected’ households; the prominence of everyday practices and 
inadvertent environmentalisms; and the differential capacities and practice memories of 
diverse householders. These insights offer new ways of understanding how Australian 
households will experience climate change and adaptation via their connections to 
broader systems, how householders will adapt to climate change in and amongst their 
everyday lives, and how capacities and practices differ within and between households. 
A combination of these insights, alongside those developed in the novel explication of 
direct and indirect climate change impacts in Chapter Two, underpin the conceptual 
framework of this thesis. Indeed, the three key insights garnered from cultural 
environmental research at the household scale provide the analytical nuance necessary to 
explore the intersections between indirect climate change impacts and everyday life. 
This conceptual framing suggests that adaptation is likely to be complicated at the 
household scale in ways not explored in quantitative, macro-scale adaptation studies. 
Some household-scale adaptation will likely happen haphazardly and unconsciously as 
part-and-parcel of getting through everyday life amongst diverse ‘more-than-climate’ 
stimuli. People are likely to undertake adaptive actions without explicitly recognising 
climatic changes, or prioritising ‘adaptation’ on a cognitive level. In addition, 
traditionally understood determinants of adaptive capacity at macro-scales may prove 
limiting and misleading. Assessments of adaptive capacity which privilege some capitals 
(especially education and financial capital) at the expense of others are unlikely to 
accurately reflect lived experiences, and so adaptation research would benefit from being 
open to considering diverse capacities. Under some scenarios, anticipated vulnerabilities 
and unheralded practices – frugality, resourcefulness, collectivism, flexibility and 
responsiveness – may emerge as innate coping capacities. 
Such insights have implications for the effectiveness of the policy interventions familiar 
in adaptation research. Here I briefly highlight two examples of how policy approaches 
may not have the desired (or necessary) consequences if they fail to recognise the 
complex and potentially paradoxical ways in which households tick. If policies relating 
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to water and energy security fail to recognise the intricacies of everyday household life, 
policymakers ‘may inadvertently reduce householders’ adaptive capacity to respond to 
climate change impacts’ (Strengers and Maller, 2012, p. 755). Attempts to adapt through 
infrastructure investments, for instance, can have the effect of making resources appear 
abundant, even in times of scarcity. In south-eastern Australia, desalination plants were 
constructed in response to prolonged drought. Not only is this approach energy intensive, 
it may also have the perverse effect of discouraging households from conserving water 
resources, thus impeding their adaptive capacities (Strengers and Maller, 2012). Moy 
(2012) presented a similar paradox in the case of household rainwater tanks during the 
aforementioned drought. Government-subsidised rainwater tanks did not necessarily 
achieve intended water savings because they became entangled with household practices 
in ways not predicted by policymakers (Gibson et al., 2013). In many households, 
rainwater was not used to offset or save dam water. Instead, rainwater supplemented dam 
water use. It enabled water-intensive practices to persist, circumventing householders’ 
need to develop adaptive capacities. Yet, as I have outlined in Section 3.4, households 
already possess a range of unheralded skills that may prove advantageous in a climate 
changing world. Further research into these extant capacities is needed to prevent the 
introduction of policy interventions that undermine them. In the following chapter, I detail 
the quantitative and qualitative methods used in this research project to explore these 
complexities and opportunities. Throughout the chapter, I explain the rationale for using 
a mixed-method approach to address the research questions, and situate the research 
project within a pragmatic paradigm.   
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4. METHODS: INVESTIGATING CLIMATE CHANGE ADAPTATION AT 
THE HOUSEHOLD SCALE  
4.1 Introduction 
In order to investigate climate change adaptation in culturally-diverse Australian 
households, quantitative and qualitative data were collected via surveys and interviews 
with participating households. In this chapter, I describe the methods used in this research 
project. The chapter begins with an outline of the cultural and climatic contexts of the 
study area, as these informed the cultural groups and geographic areas of interest, as well 
as survey and interview question design. In the next sections, I outline the research 
approaches and instruments employed in this study, and reflect on key ethical and cross-
cultural considerations and the translation method used. I then detail how data were 
collected, including participant recruitment, questionnaire distribution and interviews. In 
the final section of this chapter I describe the data analysis processes used to uncover how 
climate change impacts will be (and already are being) experienced at the household 
scale, and how climate change adaptation will be (and is being) practised in and amongst 
everyday household life.  
4.2 Cultural and climatic contexts of the study area 
4.2.1 Cultural context 
As mentioned in Section 1.4.2 of this thesis, Australia is home to one of the most 
culturally-diverse populations in the world (ABS, 2017d). Of all Australian capital cities, 
Greater Sydney hosts the highest proportion of overseas-born residents (ABS, 2017d). In 
Greater Sydney, the top countries of birth in 2016 were: Australia (57.1%), China (4.7%), 
England (3.1%), India (2.7%), New Zealand (1.8%), Vietnam (1.7%), the Philippines 
(1.6%) and Lebanon (1.2%) (ABS, 2017a). While Australia and England were dominant 
countries of birth for Sydney residents in 2016, the proportion of residents born in these 
two countries is declining. Migrants from China, India, the Philippines, and Vietnam are 
among the largest and most significant emerging populations in Greater Sydney (as 
discussed in Section 1.7). 
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Greater Sydney’s population is also linguistically diverse; over one third (35.8%) of 
residents spoke a language other than English at home in 2016 (ABS, 2017a). The top 
seven languages, other than English, were: Mandarin (4.7%), Arabic (4.0%), Cantonese 
(2.9%), Vietnamese (2.1%), Greek (1.6%), Hindi (1.3%), and Italian (1.3%). Over time, 
the proportion of Sydney residents who speak only English has declined (see Table 4-1). 
The proportions of the total population that speak Mandarin, Hindi, Vietnamese and 
Arabic, on the other hand, have grown markedly between 2006 and 2016. In light of this 
trend, and the large and growing migrant populations from China, India, the Philippines, 
and Vietnam, five main language groups were identified for inclusion in this research 
project: Arabic, Mandarin/Cantonese, Vietnamese, Filipino/Tagalog and Hindi.  
Table 4-1: The top eight reported languages spoken at home by Greater Sydney residents as a 
proportion of total population in 2006, 2011, 2016, ordered by change over time between 2006-
2016 (Source: ABS, 2017b). 
Language 
spoken at home 
Proportion of total population (%) Proportion change 
2006 to 2016 (%) 2006 2011 2016 
Mandarin 2.3 3.0 4.7 +2.4 
Hindi 0.9 1.2 1.3 +0.4 
Vietnamese 1.8 1.9 2.1 +0.3 
Arabic 3.9 4.1 4.0 +0.1 
Cantonese 3.0 3.0 2.9 -0.1 
Greek 1.9 1.8 1.6 -0.3 
Italian 1.7 1.6 1.3 -0.4 
English only 64.0 62.2 58.4 -5.6 
 
Given these target language groups, the questionnaire was translated into three languages: 
Arabic, Simplified Chinese and Vietnamese (using a process described in Section 4.4.2). 
The questionnaire was not translated into Filipino/Tagalog or Hindi, despite the 
Philippines and India being common countries of birth for Sydney residents. This 
decision was made because previous cross-cultural research conducted in Sydney, that 
involved myself and my primary supervisor, provided translated questionnaires for 
Filipino and Indian migrants. However, they all demonstrated high levels of English 
proficiency and chose to answer English versions of the survey (Klocker et al., 2015). 
Given this previous experience, and the high costs associated with translation, translation 
of the survey into these languages did not seem warranted. 
In addition to Greater Sydney, a small number of research participants (4 of 44 
interviewees) lived in Wollongong. Wollongong is an urban region located approximately 
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90 kilometres south of Sydney with a population of 203,000 people (ABS, 2017e). While 
Wollongong is located relatively close to Greater Sydney, the region is home to a smaller 
culturally-diverse population. In 2016, 22 per cent of Wollongong’s population was 
overseas-born, and 17 per cent spoke a language other than English at home. Three of the 
Wollongong-based interviewees were included in the research as they contacted the 
researcher with strong interest in participating. The fourth participated alongside Sydney-
based family members. The participation of these Wollongong-based interviewees was 
consistent with the overarching research focus on culturally-diverse Australian 
households. 
4.2.2 Climatic context at the time of data collection 
An understanding of the climatic context at the time of data collection is pertinent when 
interpreting the questionnaire and interview data presented in this thesis. Australia’s 
climate is highly variable both across the vast continent and from one year to the next. As 
discussed in Chapter Two, studies of Australia’s climatic trends have revealed that warm 
temperature extremes are increasing, cold temperature extremes are decreasing, and 
regional rainfall trends have varied (Alexander et al., 2007). In 2015 – the main year of 
data collection for this study – Australia experienced its fifth-warmest year on record, a 
number of extreme heatwaves, and exceptionally warm weather between October and 
December (Bureau of Meteorology (BoM), 2016a). Throughout the year, a number of 
bushfires in South Australia, Victoria, and southwest Western Australia destroyed homes, 
damaged properties and burned forests and farmland (BoM, 2016a). Nationally, average 
annual rainfall was slightly below average (by 4%) and parts of Queensland, Victoria, 
South Australia, and southwest Western Australia experienced drought conditions (BoM, 
2016a). A number of regions across Queensland, the Northern Territory, New South 
Wales, Victoria and South Australia experienced flooding due to tropical cyclones, East 
Coast lows, and thunderstorms (BoM, 2016a). Thunderstorms, flash flooding and strong 
winds also affected Melbourne, parts of South Australia, and the central and northern 
coast of New South Wales in 2015 (BoM, 2016a).These weather events and changes, 
many of which received extensive media coverage, were front of mind for the research 
participants at the time of data collection. 
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Sydney, more specifically, experienced a number of notable climatic trends and weather 
events in 2015. It was the equal third-warmest year on record for average mean 
temperatures and the equal sixth-warmest year on record for average minimum 
temperatures (BoM, 2016b). Throughout most months, nights were warmer than average, 
and several heatwaves in Spring broke early season records for warm temperatures (BoM, 
2016b). These warming trends were reported by the media, at times in conjunction with 
news stories about climate change and projections of future warming (see Hannam, 2015 
for example). July, however, recorded the coolest minimum temperatures in Sydney in 
over a decade and the Blue Mountains received up to 20 centimetres of snowfall (BoM, 
2016b). While Sydney received close to average rainfall in 2015, the year was also 
characterised by a number of notable weather events, including a severe East Coast Low 
in April which produced heavy rain, substantial flooding and strong winds in Sydney and 
across much of coastal New South Wales (BoM, 2016b). This event was the worst of its 
kind since 2007 and resulted in downed trees, widespread power outages, and coastal 
erosion (BoM, 2016b). In subsequent days, the financial costs of the storm damage were 
estimated at $129 million, though that figure was expected to rise (Wade, 2015). Severe 
weather also affected the area throughout the year, including thunderstorms and strong 
winds in March, large amounts of hail in April, hail and flash flooding in August and 
heavy rain, large hail, flash flooding, strong winds – and a category F2 tornado which 
broke the New South Wales wind gust record – in December 2015 (BoM, 2016b). The 
December storm event injured residents, damaged homes and vehicles, uprooted trees, 
downed powerlines, left more than 20,000 homes and businesses without power, and tore 
a hectare-sized roof off the main building of the Kurnell water desalination plant in 
Sydney’s south (ABC, 2015c; Liew, 2015; Partridge, 2015).  
Like the climatic trends mentioned earlier, these weather events were covered by 
Australian media outlets (across print, television, online and radio formats) and linked to 
discussions about climate change (see Leonard et al., (2015) for example). Direct and 
indirect experiences of these weather events and their consequences were amongst those 
raised by participants throughout the course of this research project.  
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4.3 Research approaches and instruments 
To investigate climate change adaptation in culturally-diverse Australian households, a 
detailed ethics application was submitted to the University of Wollongong Human 
Research Ethics Committee (HREC) in July 2013. Key ethical issues addressed in this 
application and research project are discussed in Sections 4.4 and 4.5. Ethics approval 
was obtained in November 2013 (Ethics approval number: HE13/324). This approval 
authorised the use of questionnaires and interviews as research instruments in this study. 
Questionnaires and interviews have often been used together in pragmatic and problem-
oriented mixed-method studies, including those focused on climate change adaptation at 
the household scale (for example, Elrick-Barr et al., 2015). Creswell (2014) described the 
pragmatic worldview as one which is problem-oriented; it acknowledges that research 
always occurs in social, historical, political and other contexts but does not subscribe to 
any one system of philosophy or reality. Instead, different worldviews, assumptions and 
methodological approaches (including quantitative and/or qualitative methods) are 
utilised in concert to provide a more complete understanding of the research (Creswell, 
2014). The rationales for using questionnaires and interviews in this study to best 
understand the research problem are discussed in the following sections.  
4.3.1 Questionnaires 
By posing a set of standardised, formally structured questions to a sample of individuals 
within a population (McGuirk and O’Neill, 2010), questionnaires facilitate the collection 
of data related to the same variables from multiple people (de Vaus, 1995). In so doing, 
they enable researchers to gain insights into trends within the population. Questionnaires 
have been used to study peoples’ characteristics, perceptions, attitudes, behaviours, 
experiences and interactions (McGuirk and O’Neill, 2010; McLafferty, 2003), and to 
explore a range of issues related to society and the environment, including people’s 
environmental attitudes (OEH, 2012), behaviours and sustainability practices (Barr, 2007; 
Waitt et al., 2012; Whitmarsh and O’Neill, 2010). In social science research focused on 
climate change, questionnaires have been widely used to gather data on: people’s 
attitudes, beliefs, knowledge and concerns related to climate change (for example, 
Arbuckle et al., 2013; Borick and Rabe, 2010; Ding et al., 2011; Leviston et al., 2015; 
Reser et al., 2012; Sundblad et al., 2009); their experiences of extreme weather events 
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and climate change impacts (for example, Whitmarsh, 2008; Spence et al., 2011); and 
attitudes and behaviours related to climate change mitigation and adaptation (for example, 
Whitmarsh, 2009a; Akter and Bennett, 2011; Arbuckle et al., 2013; Hine et al., 2013; 
Leviston et al., 2015; Elrick-Barr et al., 2015). The use of such questionnaires has 
facilitated the collection of large datasets from a range of audiences with different 
demographic characteristics; in a range of countries; at a range of geographic scales; and 
at different points in time. For example, Leviston et al. (2015) conducted annual surveys 
in Australia between 2010 and 2014 to reveal attitudinal changes over time, while 
Morrison et al. (2013) used questionnaires to compare climate change attitudes between 
people in Australia and the USA. Given the aim of this research project was to investigate 
climate change adaptation at the household scale in Australia, with a particular focus on 
culturally-diverse households in the Greater Sydney area, questionnaires thus appeared to 
be ‘the most efficient and effective tool for collecting population-based information’ 
(McLafferty, 2003, p. 98) that was both original and comparable to existing studies.  
The design and implementation of the questionnaire used in this research project was 
informed by insights from existing studies. For example, it was structured with general, 
easier-to-answer questions about household attributes and practices at the beginning. 
More specific and sensitive questions related to climate change followed, so as to not 
alarm or deter potential participants. The wording of questions, particularly those related 
to climate change and adaptation, was also informed by existing studies, as discussed 
below. For example, research has shown that the terms ‘climate change’, ‘global 
warming’ and ‘global climate change’ each elicit different responses from respondents 
(Akerlof and Maibach, 2011; Jang and Hart, 2015; Schuldt et al., 2011; Whitmarsh, 
2009b). The term ‘climate change’ was used in this project as it has been shown to be a 
familiar and preferred term amongst respondents (Akerlof and Maibach, 2011; 
Whitmarsh, 2009b), and tends to be more readily associated with a range of impacts 
(compared to ‘global warming’) (Whitmarsh, 2009b). Other studies have shown that 
familiarity with the term ‘climate change adaptation’ is limited. For example, Leviston et 
al. (2014) found that only one in four Australian respondents had heard of the term 
‘climate adaptation’. In this project, potentially low familiarity with this term was 
negotiated by using terms such as ‘coping with,’ ‘preparing for’ or ‘responding to’ in 
place of ‘adapting’ to climate change. However, respondents were also asked what 
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‘climate change adaptation’ is to gauge understanding and familiarity of the term amongst 
the sample population.  
The final survey instrument – titled ‘Preparing for climate change? A survey of views and 
practices in culturally diverse Australian households’ – contained 38 questions (see 
Appendix 5). These related to household and respondent attributes, climate change views 
and concerns, knowledge of and opinion towards climate change adaptation, and 
respondents’ current adaptive practices (see Table 4-2). The latter of these questions were 
designed to be open. Just as household sustainability research has tried to broaden the 
idea of what constitutes sustainable practices (and hence discovered diverse and 
inadvertent sustainabilities), I attempted to ask participants about their adaptive practices 
without limiting their responses to pre-existing notions of adaptation or adaptive capacity. 
Open-ended questions were used (e.g. ‘Has your household done anything to prepare for 
climate change?’ and ‘Has your household done anything to respond to climate change?’) 
to explore these practices. Respondents were also asked to contemplate five potential 
scenarios – related to changes in electricity prices, water prices and availability, 
heatwaves, food availability, and fuel prices – and to indicate which actions they would 
likely take in each instance (closed-responses options were provided). These scenarios 
and responses were designed with common everyday household practices in mind (as 
described in Section 3.4) and enabled respondents to indicate both the likelihood and 
difficulty involved in taking such adaptive actions.  
A majority of the survey questions were multi-part closed-response questions 
(categorical, checklists, matrices and Likert-style questions) designed to collect 
quantitative data. A smaller number of open-response questions facilitated the collection 
of qualitative data which would be complemented by the more in-depth, contextual 
qualitative data collected through interviews (McGuirk and O’Neill, 2010). As described 
in Section 4.4.2, the questionnaire was translated into three languages and piloted by a 
small number of multilingual students. The initial strategy was to use primarily online 
questionnaires (via SurveyMonkey) to increase coverage and reduce costs. This is 
discussed further in Section 4.5.1. 
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Table 4-2: A summary of the themes and topics included in the questionnaire ‘Preparing for 
climate change? A survey of views and practices in culturally diverse Australian households’12 
(see Appendix 5 for the full questionnaire) 
Questions 
theme Question topics 
Question 
numbers 
Household 
attributes  
Number of adults/children, household members’ ethnicity, 
country of birth, religion, and year of arrival in Australia.  
1-2 
Dwelling 
attributes  
Tenure, dwelling type, postcode, building materials.  3-6 
Household 
practices  
Heating and cooling, water and energy use, food and transport.  7-15  
Climate 
change views 
Belief in climate change, and causes of climate change, impacts 
of climate change and climate change concerns, and thoughts 
about ‘coping’ with climate change.  
 16-24 
Climate 
change 
adaptation 
Awareness and understanding of the term ‘climate change 
adaptation’, household adaptive actions adopted by respondents, 
opinions regarding responsibility for adaptation.  
25-29 
Adaptation 
to scenarios  
Responses to five potential scenarios: electricity prices, water 
prices and availability, heatwaves, food availability, fuel prices. 
30-32 
Personal 
attributes  
Age, gender, education, income.  33-38 
As the questionnaire was designed to collect data on a range of householder perspectives 
and practices linked to climate change and adaptation, the questionnaires were visibly 
lengthy (particularly when printed as dual-language booklets). That length presented a 
challenge for participant recruitment. The questionnaire required approximately thirty 
minutes of participants’ time to complete, and entailed a degree of complexity which may 
have discouraged participation. Furthermore, given the diversity of Sydney’s residential 
environments some questions were not applicable to all households (for example, those 
living in highly urbanised areas of Sydney would encounter different experiences of 
transport, particularly public transport, than those in peri-urban areas). These challenges 
proved to be important points of reflection when considering the response rates and 
responses generated from the questionnaire (as discussed in Section 4.5.1).  
                                                 
12 Due to formatting constraints when using SurveyMonkey as an online survey tool to host the 
questionnaire, the online questionnaire contained 39 numbered questions, with some questions formatted 
as multiple-part questions to maintain comparability to the printed questionnaire.  
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4.3.2 Interviews 
Semi-structured interviews incorporate predetermined questions prepared by the 
interviewer, as well as a flexible and fluid form which allows conversation to unfold 
(Dunn, 2010; Longhurst, 2003; Valentine, 2005). This form of interviewing was used as 
it enables interviewees to express the details of their opinions and experiences in their 
own words and to raise issues they feel are salient (Dunn, 2010; Valentine, 2005). 
Interviews were also identified as a particularly useful research method as they are 
capable of generating rich, detailed and multi-layered material (Burgess, 1984; Valentine, 
2005), and are well-suited to eliciting information on complex issues and diverse 
opinions, practices and experiences (Dunn, 2010). For example, interviews have been 
used productively in social science studies focused on people’s experiences of everyday 
weather and routines (de Vet, 2014), and pro-environmental practices at the household 
scale (Gibson et al., 2015; Hobson, 2006, 2003). They have also been employed in an 
attempt to understand people’s perceptions, understandings, and practices related to 
climate change and climate change adaptation (Barnett et al., 2013; Elrick-Barr et al., 
2015; Linnekamp et al., 2011). These studies have shown that interviews are useful for 
talking to people about their views, concerns and practices related to climate change, as 
well as their vulnerability, resilience and adaptation to climate change impacts. The 
interviews adopted in this study therefore complemented and expanded on the data 
already collected via the questionnaires.  
A summary of the interview themes and questions is presented in Table 4-3. The full 
interview schedule is located in Appendix 6. This schedule was used to guide the 
questions and issues covered, and re-direct the discussion to cover issues that were still 
outstanding (Dunn, 2010). It was designed with a hybridised funnel and pyramid structure 
in mind – whereby general, easy-to-answer questions were posed at the beginning of the 
interview, followed by progressively more personal and complex questions which 
required deeper reflection (Dunn, 2010). However, the conversation was neither restricted 
to the scheduled questions nor order. I made adjustments during interviews because some 
questions were not relevant to every household. Interviewees were also able to direct the 
conversation based on their varied views, experiences and interests (Valentine, 2005).  
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The schedule utilised primary questions to initiate discussion and secondary questions to 
encourage further expansion on issues, and a mixture of descriptive questions, storytelling 
prompts and opinion question types to elicit a range of responses and information (Dunn, 
2010). The schedule was also dynamic throughout the research process, as advocated by 
Dunn (2010). Changes to question wording and ordering were made to increase clarity 
and reduce repetition, a small number of questions deemed to be less useful were 
removed, and new questions were added to elicit more in-depth information where 
necessary (such as items 35, 38 and 39 in Appendix 6). Interview participants were 
primarily recruited via their prior participation in the questionnaire; recruitment methods 
are detailed in Section 4.5. In the following section, the cross-cultural nature and 
considerations of this research project are described.  
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Table 4-3: A summary of the themes and questions of the interview schedule (see Appendix 6 
for the full interview schedule) 
Questions 
theme Indicative questions 
Question 
numbers 
Experiences 
of weather 
overseas (if 
applicable) 
 
Can you tell me briefly about what the weather was like where 
you lived?  
Can you think of any examples of how the weather influenced 
your everyday routine?  
Did you experience any major weather events when living in 
[PLACE]?  
1-8 
Experiences 
of weather in 
Australia  
Can you tell me briefly how you would describe the weather 
where you live now in Sydney? 
Have you experienced any major weather events since living in 
Australia/Sydney?  
In the [YEARS] or so years since you have lived here in 
Australia have you noticed any changes in the weather? 
9-15 
Climate 
change views 
Can you tell me briefly what the term ‘climate change’ means to 
you?  
Was the idea of ‘climate change’, talked about in [PLACE] 
when you lived there? 
Do you think you will experience the impacts of climate change 
in your lifetime?  
16-26 
Climate 
change and 
cultural 
background 
Do you think living in [PLACE] has influenced your views of 
climate change? How so? 
Do you think your [RELIGION] influences your views on 
climate change in any way? How so? 
27-33 
Adapting to 
climate 
change 
 
Do you think you will need to prepare for, or cope with, the 
impacts of climate change in your lifetime?  
Can you think of any examples of ways that your household has 
already changed or done things differently because of changes in 
the climate or weather?  
34-40 
Vulnerability 
and climate 
change 
Can you think of any examples of things in your household or 
day-to –day life that might prevent you from preparing or coping 
with climate change? 
Thinking about Sydney – what types of households/people do 
you think are most vulnerable to the impacts of climate change?  
Do you feel that your household is vulnerable to the potential 
impacts of climate change? 
41-47 
Capacities 
and climate 
change  
 
Do your experiences from living in [PLACE] make you feel any 
more/less prepared for the impacts of climate change? How so? 
Thinking about Sydney – what types of households/people do 
you think have the greatest capacity to cope with the impacts of 
climate change? 
48-54 
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4.4 Cross-cultural research  
Cross-cultural research involves people of different cultural heritages, backgrounds or 
practices (Skelton, 2001). When done well, cross-cultural research has the potential to 
‘challenge us to think about difference and diversity in productive and sensitive ways’ 
(Smith, 2003, p. 190). However, poor ethical conduct in cross-cultural research can (and 
has) led to problematic issues such as exploitation and power imbalances between 
researchers and marginalised groups, community harm and the misrepresentation of 
research findings (Marshall and Batten, 2004). To avoid such issues, researchers working 
across cultures need to be aware of, and sensitive to, a number of factors, including 
‘cultural similarities and differences, unequal power relations, fieldwork ethics, the 
practicalities and politics of language use, the position of the researcher, and care in 
writing up the research’ (Smith, 2003, p. 179). As an Anglo-Australian, Australian-born 
woman researching climate change adaptation with people of different cultural 
backgrounds, I recognised the need to consider such issues when planning and conducting 
this cross-cultural research project. Two particularly important considerations for this 
project were the roles that power and positionality play in cross-cultural research 
(Skelton, 2001), and the use of language and translation.  
4.4.1 Power and positionality 
Power is an important issue to consider in cross-cultural research (Marshall and Batten, 
2004), particularly when participants may lack power compared to the researcher. 
Marshall and Batten (2004) noted that when researchers are members of colonial cultures, 
they have traditionally (though not always) held power over participants in the forms of 
money, knowledge, and ‘expertise’. To address such inequalities, Smith (2003) insisted 
that power relations must be recognised and taken into account when making choices 
about the ways in which research is done. One way of doing so is to acknowledge and 
scrutinise the researcher’s positionality, and the difference it makes to the research 
(Smith, 2003). A researcher’s positionality involves factors which have a bearing upon 
who they are, their experiences and how they do their research (Skelton, 2001). It may 
include things such as their cultural background, age, gender, sexuality, ableness, class, 
level of education and beliefs (Skelton, 2001). As a researcher working across cultures, it 
was important that I reflect on my own positionality and its influence on my research 
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practice. At the time of writing, I am a 28 year old, white, able-bodied, educated, English-
speaking, Anglo-Australian woman of middle class background. I identify as a lesbian 
and as an atheist. I have lived in the Wollongong region since my childhood. I am 
currently undertaking a PhD in human geography, and have completed an undergraduate 
degree in environmental science. I believe that anthropogenic climate change is a reality 
and that adaptation to climate change is necessary.  
Depending on the context, these aspects of my positionality could contribute to power 
imbalances and affect the research process. For example, as an Anglo-Australian 
academic researcher, some people from ethnic minority13 backgrounds may feel obligated 
to talk to me, or indeed, not want to talk to me at all. Perceptions of my knowledge, views 
or expertise on the topic of climate change may have discouraged potential participants, 
while other people wanted to help me – a young student – with my research. My inability 
to speak languages other than English likely affected the participation of people for whom 
English is not a first language, while my gender, sexuality and atheism could have 
affected how I was perceived. For example, when asked by interviewees about my own 
religion, I acknowledged that I am an atheist (or have no religion), though I endeavoured 
to do so in a way that would not be perceived as judgemental or dismissive of their own 
(or others’) beliefs. At times, these factors also influenced how I approached interviewees 
and certain interview topics. For example, without prompting, one interviewee likened 
the lack of public conversation about climate change to the taboo of homosexuality, while 
another stated (in the context of political issues in Australia) that they did not believe in 
‘gay marriage’. In such situations I did not disclose my sexuality because I did not feel 
comfortable, nor did I prompt further discussion on the point as I may have done if I 
identified as heterosexual. In other interviews, however, I felt comfortable disclosing my 
same-sex relationship when asked, and was able to build rapport with interviewees due 
to my (same-sex) relationship. For example, I was able to relate to one interviewee’s 
experiences of migration from the United States as my American partner had similar 
experiences, while in other interviews I was able to relate to interviewees’ experiences of 
managing snowy and icy winters, or growing fruit and vegetables in their backyards, due 
to my familiarity with my partner’s experiences living in Minnesota, and her management 
                                                 
13 Following Klocker et al. (2015) I use the term ethnic minority to refer to individuals who are not part of 
the (white, mainstream) Anglo-European ethnic majority in Australia. While this term also encapsulates 
Indigenous Australians, in this project the focus was on ethnic minority persons from migrant backgrounds. 
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of our own rambunctious vegetable garden in Wollongong. The influence of positionality 
on my research practice and other people was therefore contingent on context.  
Upon reflecting on my own positionality, I initially had doubts that I was the most 
appropriate person to undertake this research because I do not speak a language other than 
English, have no personal experience of migration, or practise a religion. According to 
Skelton (2001) and Smith (2003), such feelings are not uncommon among cross-cultural 
researchers given the complexities and dilemmas involved in cross-cultural research. 
However, Skelton (2001, p.95) advised that ‘we have to continue our research projects 
… If we do not, others without political anxieties and sensitivities about their fieldwork 
processes take the space and may perpetuate negative representations and stereotypes’. 
With that advice in mind and my own integrity, I was determined to recognise my 
positionality, acknowledge how it could affect the research and identify ways to ensure 
that the research was as ethical as possible.  
A number of measures advocated by Skelton (2001) and Smith (2003) were employed in 
the research process to negotiate these dilemmas, including: empowering people by 
providing detailed information about the research project prior to participation, allowing 
people to opt in (and out) of the research, and ensuring that informed, formal consent was 
obtained from all participants before interviews commenced (see Appendices 7 and 8). 
To further address potential power imbalances, I also encouraged interview participants 
to nominate a time and location where they felt most comfortable for interviews. As a 
result, interviews were conducted in places familiar to participants and unfamiliar to me, 
such as their homes, workplaces, favourite cafés, or public parks throughout the Sydney 
area. In order to address language barriers, the questionnaire was translated into three 
languages (using a process detailed in Section 4.4.2). Prior to interviews, participants also 
had the opportunity to indicate whether they would like to have an interpreter present 
during their interview (although none ultimately chose to do so). These steps were taken 
to make the research more accessible for linguistically diverse people, and to show 
genuine interest in peoples’ culture, community, and inclusion in the research (Smith, 
2003). 
To address potential power imbalances related to my perceived ‘expertise’ on the topic 
of climate change, I incorporated numerous open-ended questions in the interview 
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schedule to enable interviewees to express their own knowledge and experiences. In many 
cases, interviewees expressed in-depth knowledge of climate change and were able to 
describe their own rich experiences. Often participants asked me to express my own views 
on climate change (and my own religion), or asked questions related to climate change 
research and climate change impacts. So as to not let my own views and positionality 
influence their responses and participation I tried to give neutral answers and steer the 
conversation back towards their views. At the conclusion of some interviews, 
conversation allowed for further and more forthcoming discussion of such topics on my 
part. When interviewees expressed doubt about their own knowledge or responses during 
interviews, I was able to assure them that I was interested in their own perspectives and 
experiences. I also allowed space and time for interviewees to tell me what they wanted 
to tell me. In some cases, interview participants had pre-prepared notes or lists of points 
that they wanted to speak to. I was careful to allow participants the time and space to 
share these notes and showed interest in what they wanted to say. Additionally, in order 
to ensure my research conduct was ethical, respectful and empowering (Skelton, 2001), 
participants did not have to answer any questions that made them uncomfortable. After 
participating, interviewees also maintained power as they were able to listen to the audio 
recording of their interview and/or subsequently withdraw their data, although none 
ultimately chose to do so. Altogether, by reflecting on my positionality and taking such 
steps, I felt confident that participants were able to participate on their own terms. 
4.4.2 Translation 
The nature of cross-cultural research is such that it typically involves the use of diverse 
languages to at least some degree (Sechrest et al., 1972). When the use of more than one 
language is required, translation of research instruments is an essential, albeit complex 
and expensive process (Jones et al., 2001). Given the intention of this research project to 
engage with culturally and linguistically diverse participants, and particularly overseas-
born participants and participants for whom English was not a first language, reliable 
translation was imperative.  
One of the most commonly used and highly recommended procedures for translating and 
verifying the translation of research instruments is back-translation, also called double 
translation (Brislin, 1970; Chapman and Carter, 1979; McGorry, 2000). Described as one 
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of the most adequate translation processes (Marin and Marin, 1991), double translation 
involves a researcher first developing a research instrument in their source language 
(English in this case). The instrument is translated from the source language into the target 
language by one translator, and then the resulting version is blindly (that is, without access 
to the original source language version) translated from the target language back to the 
source language by a second translator (Brislin, 1970; Chapman and Carter, 1979; Jones 
et al., 2001). With two versions of the research instrument in the original language, the 
researcher is then able to compare the back-translated version with the original to identify 
any errors of meaning (Brislin, 1970; Jones et al., 2001). When discrepancies are 
apparent, the translators can be consulted to find out why these inconsistencies have 
occurred and if revision is necessary (McGorry, 2000). When revision is necessary, the 
text in question is modified by the first bilingual translator and again back-translated by 
a second bilingual translator until no errors in meaning are identified (Brislin, 1970; 
Chapman and Carter, 1979; Jones et al., 2001). This iterative process produces two 
versions of the original language text which, if identical, suggest that the target language 
version is equivalent to the source language (Brislin, 1970). 
Due to its ability to generate valid and reliable research tools for cross-cultural research 
(Jones et al., 2001), double translation was adopted in this study. The source language 
was English and the three target languages were Arabic, Simplified Chinese and 
Vietnamese. These three target languages were identified as being the most relevant and 
important to this study (see Section 4.2.1). Bilingual translators for each of the three target 
languages were contacted via the National Accreditation Authority for Translators and 
Interpreters (NAATI) website in March 2014. It was deemed important to work with 
NAATI-accredited translators due to the demonstrated translation abilities and 
professional standards which are maintained through the NAATI accreditation process. 
Following initial quotations, three translators were selected to begin translating the 
questionnaire from the source language (English) into the target languages (Arabic, 
Simplified Chinese or Vietnamese). In late April 2014 I received the translated document 
from each of the three translators. The questionnaire document was then checked for any 
obvious formatting issues or missing text (which was rectified as necessary), before being 
finalised and sent to three new bilingual translators from the NAATI website in April-
May 2014 for back-translation into English. From this point in time, the Simplified 
Chinese and Vietnamese questionnaires followed a slightly different translation 
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procedure to the Arabic questionnaire. In the interest of clarity, the back-translation of 
the questionnaire into Simplified Chinese and Vietnamese will be described separately to 
that of the Arabic questionnaire. 
The Simplified Chinese and Vietnamese questionnaires were back-translated into English 
and returned by the translators in May 2014. With two versions of the questionnaire in 
English, I carefully compared both versions to identify any errors of meaning, as 
described by Brislin (1970) and Jones et al. (2001). When compared side-by-side, a 
number of errors became apparent. For example, the response categories of some 
questions had been misplaced during translation and formatting of the document. In other 
questions, certain words and phrases had been translated in such a way that would distort 
their meaning, for example, translating ‘property value’ to the more generic ‘value of 
assets’, or translating ‘Dengue fever’ as ‘Malaria’ (a significant error because the former 
is present in mainland Australia but the latter is not). Identifying such errors of meaning 
in the back-translated document – which would have gone undetected in a single 
translation (Chapman and Carter, 1979) – allowed me to consult with the original 
translators to find out why such inconsistencies had occurred and whether revision of the 
translation was necessary (McGorry, 2000). In many cases the errors of meaning were 
corrected by the original translator, while for others the translator recommended that the 
back-translation be conducted again for the relevant words or phrases due to a likely 
misinterpretation.  
In some cases the translators were able to explain why differences in translation had 
occurred. For example, comparison between the original English and back-translated 
English version of the Vietnamese and Simplified Chinese questionnaires revealed that 
the word ‘household’ had been translated to ‘family’ in places. When contacted regarding 
these differences, the Vietnamese translator explained that there is no equivalent word for 
‘household’ in Vietnamese nor a simple, direct translation. The translator explained that 
the term ‘Hộ khẩu’ (which was introduced by the Vietnamese government to describe a 
system of household registration) could be used to translate ‘household’ but this would 
likely be met with resistance by Vietnamese migrants due to its association with 
governmental control. Instead, the term ‘Hộ gia đình’ – a combination between ‘Hộ 
khẩu’, and ‘gia đình’ (family) – was proposed as a clearer, more appropriate translation. 
Similarly, the Chinese translator explained that there is no concept equivalent to 
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‘household’ in Chinese. The translator explained that while ‘household’ can be used to 
describe people who may or may not be blood-related living together in the same home, 
the Chinese translation of ‘household’ is literally ‘家庭’ (family) because, typically, in 
Chinese culture people who live in the same home are related by marriage or blood. 
Following this discussion, the above translation of ‘household’ was used within the 
questionnaire, along with a translation of ‘home’ when questionnaire items referred more 
specifically to the dwelling. Such nuances within the target language translations were 
deemed to be acceptable in order to achieve a level of ‘conceptual equivalence’, whereby 
the instrument would convey similar meanings to members of various groups (Berry, 
1980 cited in McGorry, 2000). It is worth nothing that this approach – of modifying the 
target language questionnaire to align with the original source language questionnaire – 
was adopted in place of the commonly used process of ‘decentering’, which would allow 
for the modification of the original English version to change words that had no clear 
equivalents in the target language (Chapman and Carter, 1979). This decision was made 
because the English version needed to remain consistent as it was being translated 
concurrently into three languages. 
Following the process of consultation with the original translators, discrepancies were 
either corrected or flagged for further revision within the Simplified Chinese and 
Vietnamese questionnaires. The target language documents were then returned to the 
back-translators for a final translation of the updated sections of text and review. The 
back-translations were once again compared to the original English questionnaire and 
final adjustments were made to align the Simplified Chinese and Vietnamese with the 
English questionnaire. These questionnaires were finalised in June 2014, approximately 
three months after contact was first made with translators. Both the Simplified Chinese 
and Vietnamese questionnaires were then piloted with two bilingual University of 
Wollongong postgraduate students to identify any remaining errors in language. The 
feedback provided by these four students indicated that the text conveyed clear and 
appropriately similar meaning.  
In the intervening time, the process of translating the questionnaire into Arabic had 
encountered a significant complication. Like the Simplified Chinese and Vietnamese 
versions of the questionnaire, the Arabic translation was sent to a number of NAATI-
accredited bilingual translators in order to obtain quotes for back-translation. All of the 
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contacted translators commented on the poor quality of the existing Arabic translation, 
including extensive errors in spelling, grammar and syntax. This came as a surprise given 
the professional standards associated with NAATI. Indeed, two separate translators 
commented that it appeared that the Arabic translation was completed by a person who 
lacked proficiency in Arabic or was not a professional translator. Not only did this mean 
that the back-translation of the document would take longer and thus incur additional 
costs, it would also be largely inaccurate.  
Concerned that the document had not been translated by a NAATI-accredited translator, 
the original translator was questioned. It was revealed that the translator had in fact sub-
contracted the work to an unaccredited friend without my knowledge or consent. This 
was in violation of the NAATI code of conduct and meant that I was no longer able to 
work with that translator. In May 2014, the process of translating the English 
questionnaire into Arabic was re-initiated with a new translator. Once received from the 
translator, the translated questionnaire was reviewed following the same back-translation, 
consultation and adjustment processes that were used for the Vietnamese and Simplified 
Chinese surveys. The Arabic questionnaire was piloted by two bilingual University of 
Wollongong postgraduate students in August 2014 to identify any remaining errors in 
language. The students highlighted a number of errors and issues and recommended 
further revision. Unlike the Simplified Chinese and Vietnamese questionnaires, the 
Arabic questionnaire was then sent to the back-translator along with the original English 
questionnaire (i.e. the process was no longer ‘blind’) for the Arabic document to be 
proofread and any remaining errors to be corrected. This decision was made because the 
back-translator had demonstrated a high level of competency. The Arabic questionnaire 
was proofread by the back-translator and checked by a member of her team before being 
finalised in September 2014, approximately six months after contact was first made with 
potential translators. 
While this process of back-translation was both time-consuming and financially costly 
due to the employment of multiple translators and the iterative process used to correct 
errors (McGorry, 2000), it was essential to the successful completion of this study. This 
was due to the desire to produce research instruments capable of facilitating engagement 
with culturally and linguistically diverse participants, and the importance of producing 
accurate and valid research instruments to minimise the possibility that ‘the results 
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obtained are due to errors in translation rather than differences in the people or the 
variables being measured’ (Chapman and Carter, 1979, p. 71).  
4.5 Participant recruitment and data collection 
Recruitment of participants for this study involved different approaches for each of the 
three research instruments: online questionnaires, printed self-administered 
questionnaires and interviews.  
4.5.1 Online questionnaires 
Recruitment of participants for the online questionnaires commenced in July 2014 
following the transfer of the English, Simplified Chinese and Vietnamese questionnaires 
to SurveyMonkey. It was not possible to create an online Arabic questionnaire due to the 
limited Arabic language functionality of SurveyMonkey (i.e. SurveyMonkey did not 
support right-to-left script at that time). Once finalised, several approaches were used to 
promote the online questionnaires. Initially, the English, Simplified Chinese and 
Vietnamese online questionnaires were promoted via the New South Wales Community 
Relations Commission EmailLink service. This paid service enabled a short email 
promoting the study and online questionnaire web link (URL) to be sent to the 
Community Relations Commission’s (CRC) extensive database of organisations and 
individuals from culturally diverse backgrounds. Three separate emails were sent using 
this service: an email in English promoting the English questionnaire sent to all database 
contacts (which would incorporate Hindi and Filipino/Tagalog speaking contacts), and 
dual language (English/Vietnamese and English/Simplified Chinese) emails to all 
Vietnamese and Chinese database contacts respectively.  
Following a lower-than-expected increase in responses to the online questionnaires in the 
week following these emails (approx. 55 responses), and concerns about the functionality 
of the original email when viewed using different web browsers, a repeat ‘reminder’ email 
was sent using the EmailLink service to each of the three language groups in late 
November 2014. This email round coincided with a spike in questionnaire participation 
in late 2014 (approx. 80 responses). However, by that time a number of other recruitment 
approaches (discussed below) were also being undertaken to boost participation so not all 
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responses can be attributed to this recruitment method. In addition to utilising the CRC’s 
EmailLink service, the study and online questionnaires were also promoted in 2014 and 
2015 through a number of email-lists, e-newsletters and networks managed by Councils, 
Migrant Resource Centres, multicultural community groups and multi-faith 
organisations, and culturally, linguistically and religiously diverse social groups. 
Managers of these email-lists, e-newsletters and networks were contacted and supplied 
with information about the research so they could disseminate information to their 
networks. The research and online questionnaires were also promoted via social media 
including Facebook, Twitter, and the Australian Centre for Cultural Environmental 
Research (AUSCCER) blog and snowballing amongst participants. By the end of 2015, 
the online questionnaires had 257 responses. 
4.5.2 Printed self-administered questionnaire 
In addition to the online questionnaire, 800 self-administered questionnaire booklets were 
also printed. The questionnaire booklets were printed in English, and as dual-language 
booklets in English and Arabic, English and Simplified Chinese, and English and 
Vietnamese. The use of dual-language booklets enabled the questionnaire to be filled in 
by target-language households (Arabic, Simplified Chinese and Vietnamese) in their 
preferred language (many ultimately preferred to respond in English), as well as English-
speaking households (which incorporated the target Hindi and Filipino/Tagalog language 
cohorts). Recruitment of participants for the printed self-administered questionnaires 
involved two key approaches.  
First, questionnaires were distributed to participants via intermediary organisations or 
contacts. This approach involved contacting: personnel at organisations that work directly 
with culturally and religiously diverse communities (such as Migrant Resource Centres, 
multicultural and multi-faith community groups); personnel at community organisations 
(such as Community Centres or Councils) that operate within culturally-diverse suburbs; 
and individuals with links to culturally-diverse people (such as social group convenors). 
Permission was sought from these contacts to either distribute questionnaires or promote 
the research via their networks. Depending on the desired distribution method specified 
by these contacts, questionnaires or flyers promoting the research were then either 
personally delivered or posted to the contacts. Most often the questionnaire booklets were 
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provided in foyers, waiting areas or workshops. In a few cases, staff working within these 
organisations indicated that they would assist clients with filling out the questionnaire 
due to limited literacy, or an interest in using the questionnaires as a tool in learning 
language.  
In total, 602 questionnaires (bundled with reply-paid envelopes to facilitate their return) 
were distributed via these contacts from November 2014 to October 2015 (approximately 
181 English, 139 Chinese, 111 Vietnamese and 171 Arabic). While this method proved 
useful in connecting with individuals and organisations with pre-established connections 
to culturally diverse populations and ethnic minority individuals, it also had limitations. 
For example, the individuals and organisations contacted often cited time or staffing 
constraints as reasons why they were unable to assist with the research, while others stated 
that the research and questionnaires would not be of interest or appropriate for their 
clients. In this way, the individuals and organisations acted as significant gatekeepers, or 
individuals ‘that have the power to grant or withhold access to people or situations for the 
purposes of research’ (Burgess, 1984, p. 48). While the role of these gatekeepers within 
their community groups and organisations is not to be undervalued, and the generosity of 
those gatekeepers who communicated with me is appreciated, this situation raised a 
potentially important issue. When gatekeepers indicated that their clients would not be 
interested in the research topic or questionnaire (often seemingly without consultation), 
it perpetuated the current situation whereby ethnic minorities are underrepresented in 
environmental research and often (incorrectly) assumed to lack environmental 
knowledge, interests or engagement (Klocker and Head, 2013). It would appear that 
gatekeepers have an important role to play in countering and improving this situation. 
Nonetheless, due to lower than expected interest in the research, an additional method for 
reaching ethnic minority households more directly was devised.  
The second recruitment method (for hardcopy surveys) involved a targeted letterbox drop 
in select Sydney suburbs. Letterbox drops are used by researchers due to their ease of 
implementation and cost-effectiveness compared to mail surveys. It was important for 
this study that the letterbox drop be targeted in such a way that questionnaires would 
reach culturally and linguistically diverse households, particularly those of the targeted 
language groups: Arabic, Simplified Chinese, Vietnamese as well as Filipino/Tagalog 
and Hindi (as explained in Section 4.2.1, the latter two groups were given English 
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language versions of the questionnaire due to evidence of high rates of English language 
competency in these communities). In order to obtain a sufficient sample (assuming a 
response rate of 10%), 4000 questionnaires were printed: 1000 each of dual English and 
Simplified Chinese, Vietnamese and Arabic surveys (each to be distributed in areas of 
Greater Sydney in which high proportions of households speak the respective languages). 
A further 1000 English questionnaires were printed to be divided evenly between areas 
with high proportions of Filipino and Indian households. To identify areas of Sydney with 
high proportions of such households, data sourced from the Australian Bureau of 
Statistics 2011 Census of Population and Housing was examined using online data and 
maps provided via ‘Atlas.id’. This website enabled demographic characteristics, 
including language spoken at home, country of birth and ancestry, to be viewed for 
geographic areas classified by the Australian Standard Geographical Classification at 
Statistical Area Level 1 (SA1). SA1s have an average size of 400 persons, or 150 
households, and usually represent a few street blocks in urban areas. With this level of 
detail, a targeted letterbox drop appeared feasible as it was possible to identify residential 
blocks in which particularly large proportions of households (often greater than 50%) 
spoke the relevant language at home, and/or reported the countries of birth or ancestries 
relevant to this study. 
To identify areas with the largest proportion of households belonging to the target groups, 
broader Local Government Areas (LGAs) in Sydney with the highest proportions of the 
relevant cultural groups were first identified. These included; Fairfield LGA for 
Vietnamese speakers; Bankstown and Parramatta LGAs for Arabic speakers; Kogarah, 
Hurstville, Burwood and Auburn LGAs for Chinese speakers or people with Chinese 
ancestry; Parramatta LGA for people born in India and Blacktown LGA for people with 
Filipino ancestry. Atlas.id maps of each LGA were then examined to identify the SA1s 
with the highest proportion of the relevant demographic characteristics. This process 
resulted in the identification of 35 SA1s across eight LGAs. For each language, the 
letterbox drop commenced in the area with the highest proportion of the target 
demographic characteristic and continued on a rolling basis until all questionnaires were 
delivered (see Table 4-4).  
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Table 4-4: Summary of questionnaire letterbox drop parameters.  
Language Quantity  LGA of Sydney Population attributes in targeted SA1s 
(%)  
Arabic 1000 Bankstown, 
Parramatta 
> 55.60% spoke Arabic at home 
Chinese 1000 Kogarah, Hurstville  
Burwood, Auburn  
> 81.50% Chinese ancestry 
> 51.40% spoke Chinese languages at home 
Vietnamese 1000 Fairfield  > 47.20% spoke Vietnamese at home 
English 500 Parramatta  > 45.90% born in India 
English 500 Blacktown  > 41.40% Filipino ancestry 
Because the Simplified Chinese, Vietnamese and Arabic surveys were dual language (i.e. 
they also included English), the surveys could be answered by householders even if they 
did not speak the target language. Each questionnaire booklet was accompanied by a 
reply-paid envelope and a small flyer clipped to the front of the questionnaire booklet 
which summarised the research and advertised the research incentive (a chance to win 
one of five $100 gift vouchers). Questionnaires were hand delivered to each property that 
had an accessible letterbox and was not marked with clear ‘No Junk Mail’ or ‘No 
Unsolicited Mail’ signage. The letterbox drop was conducted between the 20th and 31st of 
March 2015. This time period coincided with school holidays, which was thought to be 
advantageous as parents may have more time at home. However, this time period also 
coincided with the April 2015 NSW Government election campaign, meaning there were 
often also political advertisements in the letter boxes of households. How these factors 
influenced the success of the letterbox drop is unknown.  
In total, I hand-delivered 4000 hardcopy questionnaires and only 130 were returned. 
Combined with the online responses, the questionnaire received a total of 387 completed 
responses. While that number represented a disappointingly low response rate, it was 
deemed to be sufficient for the purpose of this research project as it would be 
complemented by rich interview data. It was also not an entirely unexpected outcome 
given the topic and lengthy questionnaire, and the cross-cultural nature of the research. 
Existing studies in a range of disciplines have also found that survey response rates among 
ethnic minorities are often lower than ethnic majorities (Ahlmark et al., 2015; Bodewes 
and Kunst, 2016; Feskens et al., 2006; Sheldon et al., 2007). Those studies identified a 
number of factors which contribute to low response rates among ethnic minorities, 
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including: survey mode and length, survey language and linguistic limitations, low levels 
of literacy and education, cultural sensitivity to survey content, distrust of privacy and 
data use, segmentation within communities and disengagement from government and 
‘official’ institutions (Ahlmark et al., 2015; Bodewes and Kunst, 2016; Sheldon et al., 
2007; Sykes et al., 2010). Such findings reinforce the importance of the steps taken in this 
project (e.g. translation, cross-cultural considerations, recruitment methods) to engage 
with culturally-diverse households.  
4.5.3 Interviews 
Recruitment of interview participants was primarily conducted via the questionnaire. The 
questionnaire’s final page invited respondents to express their interest in participating in 
an interview or receiving more information about the study. Depending on the contact 
details provided, respondents who indicated an interest were contacted via email or 
telephone. Follow-up and reminder emails were sent when a response to the initial email 
was not received. Eighty-five respondents were contacted between October 2014 and 
February 2016. In August 2015, multicultural organisations and social groups 
(specifically Vietnamese and Filipino groups) were also contacted via email in an effort 
to recruit additional interview participants. Only one individual expressed an interest in 
participating via this recruitment method. When individuals indicated an interest in 
participating in an interview, they were provided with more information about the 
interviews, a Participant Information Sheet (see Appendix 7) and were asked to suggest 
a convenient meeting time and location. In total, 40 interviews were conducted.  
A majority of participants elected to conduct the interview either at their home or at a 
café, while a small number of interviews were conducted in public libraries, on University 
campuses or at participants’ workplaces. A majority of the interviews were conducted 
one-on-one; however a small number of interviews (3 of 40) included interviewees’ 
partners or family members (with each individual providing consent to participate). This 
meant that across the 40 interviews, 44 individuals participated. Since all interview 
participants had responded to the questionnaire and/or recruitment email in English, and 
did not express a desire to have an interpreter present during the interview, all interviews 
were conducted by myself and in English. All interviews were audio recorded, with 
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consent, for later transcription and analysis. Interviews ranged in duration from 35 
minutes to over three hours, and averaged around 1.5 hours duration. 
For the most part, participants appeared comfortable participating in these interviews and 
talking about their views, experiences and practices. For those interviews conducted in 
public places or interviewees’ workplaces, interviewees’ body language occasionally 
changed at times throughout the interview in response to an apparent awareness of other 
people being within earshot, and potential self-consciousness. However these moments 
seemed to pass, and were followed by continued conversation. At other times, 
background noise generated by people or the daily business of cafés, as well as time 
constraints on behalf of the interviewee, added additional challenges to the interviews. 
For the most part, all questions in the interview schedule were asked (where relevant) but 
some flexibility was needed due to these constraints, particularly time.  
4.6 Data analysis 
4.6.1 Questionnaire data 
Data collected via the online questionnaires were downloaded from SurveyMonkey as 
SPSS output files. As questions and response options were consistently ordered across 
the three language questionnaires, data from each of the three questionnaires were 
carefully combined into one English language SPSS file. Variables and coding were 
reviewed to ensure any errors inadvertently generated by SurveyMonkey were not carried 
into the final file. Once finalised, data collected via the hardcopy questionnaire were 
manually appended to the existing SPSS file. Questionnaire open-responses that were 
provided in languages other than English were translated into English. Two incomplete 
questionnaire responses (defined in this research project as questionnaires with no 
recorded answers to key demographic questions (Question 2) and beyond) were removed 
from the data file, leaving a final dataset of 385 usable questionnaire responses. Coding 
of the data was carried out (for example, coding non-responses) and a number of new 
variables and response categories were created (see Table 4-5). Respondents’ countries 
of birth were grouped into seven regional categories based on the Australian Standard 
Classification of Cultural and Ethnic Groups (see Appendix 9), and four different 
categories based on the United Nations Development Programme (UNDP, 2016) Human 
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Development Index (HDI)14. Respondents’ self-reported ethnicities were also categorised 
into two broad groups (‘Australian-only’/‘Not Australian’), and religions were 
categorised according to the Australian Standard Classification of Religious Groups (see 
Appendix 10). These groups were created to enable comparisons between groups of 
sufficient sample sizes; and also based on the likelihood that migrants from so-called 
developing countries may have different experiences (for instance, with systems of 
resource provision and infrastructure) than those from developed countries. Country of 
birth was the main variable used when comparing the responses of culturally-diverse 
households; to avoid essentialising ethnicity, and more accurately reflect the diversity of 
respondents’ experiences.  
Compared to Greater Sydney and Australia, householders who were born overseas, had 
migrated to Australia in the last five to 20 years, or spoke a language other than English 
at home were over-represented; suggesting the sampling strategy was effective in 
reaching migrant and culturally and linguistically diverse households (see Table 4-5). The 
survey sample incorporated a much broader range of cultural and linguistic groups, 
though, than the five target groups noted in Section 4.2.115. The proportions of female 
and younger respondents (aged 20-34) and older respondents (aged 55-64) were also high 
relative to the broader population, though differences in survey participation due to 
sociodemographic characteristics are well recognised (Groves et al., 1992), and 
observable in similar surveys (Hanson-Easey et al., 2013; Leviston et al., 2015). 
Statistical analysis of the quantitative questionnaire data included descriptive statistics, 
such as basic frequencies and cross-tabulations, and statistical tests such as Pearson’s chi-
square test and, where possible, multiple or ordinal regression to test for correlations. The 
variables examined in these statistical analyses are described in Chapters Five and Six, 
where I present the results of the data analyses. Statistical significance tests were carried 
out at p < 0.05 or p < 0.01. Qualitative questionnaire data were imported into QSR Nvivo 
and analysed using coding and word frequency queries (explained below).  
                                                 
14 This composite index integrates life expectancy, years of schooling and gross national income per capita 
to assess and rank countries’ development into four tiers: very high, high, medium, and low. 
15 The five target groups were among the largest linguistic groups surveyed: Chinese (17.0%), Arabic 
(8.2%), Vietnamese (4.0%), Filipino/Tagalog (2.8%) and Indian language speakers (e.g. Hindi, Bengali, 
5.1%) were outnumbered only by English only speakers (40.8%) and Spanish speakers (3.4%). 
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Table 4-5: Demographics of survey respondents (n = 385), compared to Greater Sydney region 
and Australia (ABS, 2017a, 2017f) 
Variable Grouped response categories 
Sample  
(%) 
Greater 
Sydney (%) 
Australia 
(%) 
Gender Male 37.8 49.3 49.3 
 Female 62.2 50.7 50.7 
Age < 20 years 0.7 24.6 24.7 
 20-34 years 28.3 23.1 21.1 
 35-44 years 13.5 14.4 13.4 
 45-54 years 18.6 13.0 13.3 
 55-64 years 22.3 10.9 11.8 
 ≥ 65 years 16.6 13.9 15.7 
Education Secondary  17.7 36.9 39.4 
 Tertiary (e.g. university)  82.3 49.3 46.7 
Income i Low 25.2 21.2 26.5 
 Middle 57.5 46.6 49.5 
 High 17.3 32.2 24.0 
Tenure Own/mortgaged 69.4 62.3 65.5 
 Renting 30.6 34.1 30.9 
Dwelling Detached (e.g. house) 51.0 56.9 72.9 
 Attached (e.g. apartment) 49.0 42.1 25.8 
Country of birth 
(categorised by 
region) ii 
Australia 35.5 57.1 66.7 
Northeast Asia 15.9 7.0 3.4 
Southeast Asia 11.7 5.6 3.6 
 South & Central Asia 6.1 5.1 3.3 
 Africa & Middle East 9.8 4.0 2.1 
  Europe 14.2 7.5 7.9 
 Other 6.7 3.4 3.3 
Country of birth 
(categorised by 
Human Development 
Index) iii  
Very high HDI  61.7 69.4 78.5 
High HDI  19.0 9.3 4.9 
Medium HDI  18.2 10.5 6.3 
Low HDI 1.1 0.4 0.5 
Ethnicity  Australian 30.4 Unavailable Unavailable 
 Not Australian 69.6 Unavailable Unavailable 
Duration of 
residence in 
Australia 
Australian-born 36.1 62.3 73.0 
>20 years 30.6 16.8 12.4 
6-20 years 17.6 13.4 9.2 
≤ 5 years 15.6 7.5 5.4 
Language(s) 
spoken at home 
English only 41.3 62.0 77.7 
Language other than 
English 58.7 38.0 22.3 
Religion iv Christianity 33.3 56.7 57.6 
 Other religion 19.1 15.9 9.1 
 No religion 47.6 27.4 33.3 
i Net weekly income was categorised as ‘Low’ ($1-$799), ‘Middle’ ($800-$2499) and ‘High’ ($2500 and 
over) based on 2016 NSW household income quartile groups, where ‘Lowest’ quartile ($0-$743), Medium 
Lowest ($744-$1431), Medium Highest ($1432-2433) and Highest quartile ($2434 and over) (I.D. 
Consulting, 2018). 
ii ‘Other’ includes Oceania (excl. Australia) (2.0%), and People of the Americas (4.7%).  
iii ‘Very-high’/‘High Human Development Index (HDI)’ countries and ‘Low’/‘Medium HDI’ countries 
were combined into two categories (‘Very High-High HDI’ and ‘Low-Medium HDI’) for analysis. 
iv ‘Other religion’ includes Islam (7.1%), Buddhism (3.7%), Hinduism (3.4%) and others (4.9%) 
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4.6.2 Interview data  
Prior to analyses, all interview audio recordings were transcribed verbatim by the 
researcher. Transcription of the 61.5 hours of interview audio yielded over half a million 
words of text. Once transcribed, qualitative interview data were imported into QSR 
NVivo (Version 11). I then listened to all the interviews again, checked the transcriptions 
for errors, and formatted the transcripts so that equivalent questions could be coded for 
comparison. Primary analysis of the transcripts was then conducted by coding all notable 
phrases or subject matter, until themes were identified. Interviewee responses were then 
coded to specific nodes created for each theme (that is, an inductive approach) (Crang, 
2013; Elo and Kyngas, 2007; Thomas, 2006) (See Appendix 11). Secondary analysis of 
the qualitative data was then carried out by making annotations and drawing links 
between transcripts to highlight important or recurrent themes. The interviewees were 
also classified by cases (including gender, ethnicity, country of birth, time since arrival 
and religion; see Table 4-6), so comparisons could be drawn between interviewee 
characteristics and their responses. For example, I was able to compare between 
Australian-born and overseas-born interviewee responses to a question that asked whether 
they had noticed changes in the weather over time. I also conducted word frequency 
queries to identify words which were used frequently by interviewees (for example, when 
describing what ‘climate change’ meant to them). Significant verbatim quotations from 
interviewees (see Table 4-7) were also selected for use in this thesis. Participants’ 
names/pseudonyms are used throughout this thesis in accordance with their preferences. 
The quantitative and qualitative data collected via these methods were combined to 
formulate Chapters Five, Six and Seven of this thesis, which combine research results and 
a discussion of the findings. 
Table 4-6: Demographics of interviewees (n = 44) 
Attribute Number/proportion 
(%) of interviewees  
Attribute Number/proportion 
(%) of interviewees 
Gender  Duration in Australia   
Male 21 (47.7%) Australian-born 14 (31.8%) 
Female 23 (52.3%) ≤ 5 years 7 (15.9%) 
Country of birth  6 to 20 years  9 (20.5%) 
Australia 14 (31.8%) >20 years 14 (31.8%) 
Overseas 30 (68.2%) Religion  
Country of birth  Christianity 10 (22.7%) 
Very high/high HDI 33 (75.0%) Other religion 11 (25.0%) 
Medium/low HDI 11 (25.0%) No religion  23 (52.3%) 
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Table 4-7: Interview participant attributes (n = 44) 
Name Gender Birth country Other countries lived in Duration in Aus. Religion 
Amale Female Syria Lebanon, Saudi Arabia > 20 years  Catholic 
Amanda Female Australia  - None 
Annie Female Hong Kong  11-20 years  None 
Bella Female China  6-10 years  None 
Brendon Male Australia  - None 
Chris Female England  > 20 years  Catholic 
Dinh Female Vietnam  > 20 years  Other 
Elizabeth Female Switzerland New Zealand > 20 years  Other 
Emmanuel Male India Saudi Arabia, Canada  ≤ 5 years  Catholic 
Ghulam Male Pakistan  ≤ 5 years  Muslim 
Gina Female England  > 20 years  None 
Hannah Female Australia  - Catholic 
Hans Male Germany  > 20 years  None 
Holly Female Australia  - None 
Irina Female China  > 20 years  None 
Ivan Male Australia Uruguay - None 
Jack Male USA Japan 11-20 years None 
Kevin Male Malaysia New Zealand 11-20 years  None 
Leith Female Australia  - Christian 
Ling Female Laos Thailand > 20 years  Buddhist 
Lisa Female China Singapore > 20 years  None 
Liz Female England  11-20 years None 
Luca Male Italy Germany ≤ 5 years  None 
Mia Female China  6 - 10 years   None 
Monica Female China  6 - 10 years   Christian 
Nam Male Vietnam  6 - 10 years   None 
Neneth Female Philippines  > 20 years   Catholic 
Paul Male Australia  - Christian 
Peter Male Australia  - None 
Prasad Male India  ≤ 5 years   Hindu 
Queenie Female Australia  - Buddhist 
Reg Male Australia  - None 
Roland Male Germany  ≤ 5 years   Catholic 
Rosie Female New Zealand Fiji > 20 years   None 
Samuel Male Australia  - None 
Saundarya Male India  11-20 years Hindu 
Senani Male Sri Lanka  > 20 years   Buddhist 
Steve Male Australia  - Other 
Stephen Male Australia  - None 
Sue Female Australia  - None 
Terry Male England  > 20 years   None 
Trina Female Philippines  ≤ 5 years   Catholic 
Vijai Male India USA > 20 years   Hindu 
Yicha Lin Female China  ≤ 5 years   Taoist 
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4.7 Summary  
This chapter has documented the research methods used in this study of climate change 
adaptation in culturally-diverse Australian households. The chapter began by 
foregrounding the cultural and climatic contexts of the study area, given their important 
role in informing the cultural groups, geographic areas and topics of interest in this 
research project. It then explained the research design and instruments in detail, and noted 
how previous research and insights influenced both. The chapter also included a reflection 
on my position and practices as a researcher working across cultures, and described the 
translation and recruitment strategies used to engage with culturally-diverse participants. 
It then summarised how the data were analysed and the key characteristics of the research 
sample.  
In the next three chapters, the quantitative and qualitative data yielded from these research 
methods are synthesised in order to address the three remaining objectives of the project. 
The data collected from the 385 surveyed householders (identified as ‘survey 
respondents’ or ‘questionnaire respondents’ in the sections that follow) and 44 interview 
participants (described as ‘interviewees’) are woven together throughout each of the 
subsequent chapters’ findings and discussion. To begin, Chapter Five aims to investigate 
householders’ perceptions of how climate change has impacted and/or will impact their 
households. Chapter Six then seeks to ascertain if, and how, householders understand and 
practise climate change adaptation at the household scale. Chapter Seven then explores 
householders’ self-perceptions of their own vulnerability and capacity, and uncovers 
extant capacities of relevance to climate change adaptation. A concluding chapter follows 
these three results chapters. 
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5. CLIMATE CHANGE IMPACTS AT THE HOUSEHOLD SCALE: 
HOUSEHOLDERS’ PERCEPTIONS 
5.1 Introduction 
Following the novel conceptualisation of direct and indirect climate change impacts 
presented in Chapter Two, the second objective of this research project was to investigate 
householders’ perceptions of how climate change has impacted and/or will impact their 
households. This chapter presents quantitative and qualitative findings gleaned from the 
questionnaire and interviews to address this objective. The chapter begins by establishing 
householders’ beliefs about climate change and its causes, before describing the direct 
and indirect climate change impacts that the householders involved in this study perceive 
are ‘already happening’ in Australia. The chapter then shifts to a more localised scale, 
delving into householders’ perceptions of how their own households have been, or will 
be, impacted by climate change in the near future. That analysis reveals that householders 
are not only cognisant of a range of indirect, or ‘more-than-climate’ impacts, but are just 
as concerned (if not more concerned) about those everyday consequences of climate 
change as they are about the direct impacts often studied in adaptation research. The final 
section of the chapter summarises the implications of these findings for householders and 
adaptation research more broadly.  
5.2 Do householders believe in anthropogenic climate change?  
In order to establish householders’ beliefs about anthropogenic climate change, survey 
respondents and interviewees were both asked questions on climate change and its causes. 
Survey respondents were presented with four statements related to climate change and 
asked to identify the statement that most closely reflected their personal view. 
Approximately four-in-five respondents (80.9%) indicated that they think climate change 
is happening and that it is mostly caused by human activities, while 13.3 per cent indicated 
that they think climate change is happening and it is mostly caused by natural changes in 
the Earth’s climate (Figure 5-1). Taken together, a total of 94.2 per cent of survey 
respondents agreed that climate change is happening. Only 3.2 per cent responded that 
climate change is not happening, and 2.6 per cent responded that they do not know if 
climate change is happening.  
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Figure 5-1: Responses to the survey question ‘Which of the following statements most closely 
reflects your personal views on climate change?’ (n = 346) 
These findings bear striking similarities with those of a survey conducted in South 
Australia in 2012. In that study, Hanson-Easey et al. (2013) reported that 94.4 per cent of 
respondents believed climate change is happening, while 2.5 and 3.1 per cent, 
respectively, did not believe it is happening or did not know. The findings also align with 
other Australian surveys, including Reser et al. (2012), Leviston et al. (2013) and Leviston 
et al. (2014). Those studies also found a majority of respondents believed climate change 
is happening (73.9%, 86.0% and 86.1% respectively), although the proportion of 
respondents in this study with that belief was higher (94.2%). Respondents in this study 
were also far more inclined to think that climate change is caused by human activities 
(80.9%), than those surveyed by Leviston et al. (2013) and Leviston et al. (2014) (43.6% 
and 47.3% respectively). As a whole, the householders surveyed in this study expressed 
a high rate of belief that climate change is happening and that it is attributable to human 
activities.  
There were few statistically significant differences in climate change belief when 
analysed according to respondents’ demographic characteristics (Table 5-1). Females 
(96.4%) were slightly more likely than males (91.5%) to think that climate change is 
happening and slightly more likely (89.7%) than males (82.2%) to think that it is caused 
by human activities rather than natural changes. Other surveys have shown similar trends 
(Ashworth et al., 2011; Leiserowitz, 2006; Leviston et al., 2014, 2013; Reser et al., 2012), 
though the differences in this study were not statistically significant (at p < 0.05).  
80.9%13.3%
3.2% 2.6% I think climate change is happening,
and I think it is mostly caused by
human activities
I think climate change is happening,
and it is mostly caused by natural
changes in the Earths climate
I don’t think climate change is 
happening
I don’t know if climate change is 
happening
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Table 5-1: Cross tabulations between survey respondents’ socio-demographic attributes and the 
question ‘Which of the following statements most closely reflects your personal views on climate 
change?’ (n = 288-330) 
 Combined responses (%) Responses by cause (%) 
 Climate change 
is happening… 
mostly caused 
by human 
activities OR 
natural changes 
I don’t think 
climate change is 
happening; OR I 
don’t know if 
climate change is 
happening. 
Climate 
change is 
happening, … 
mostly caused 
by human 
activities’ 
Climate 
change is 
happening, … 
mostly caused 
by natural 
changes 
Total 94.2 5.8 80.9 13.3  
Gender     
Male 91.5 8.5 82.2 17.8 
Female 96.4 3.6 89.7 10.3 
Age     
< 34 years 97.7 2.3 95.2** 4.8 
35-44 years 97.5 2.5 92.3** 7.7 
45-54 years 98.1 1.9 86.8** 13.2 
55-64 years 88.9 11.1 78.6** 21.4 
65+ years 93.8 6.3 77.8** 22.2 
Education     
Secondary 90.6 9.4 79.2 20.8 
Tertiary  95.6 4.4 88.4 11.6 
Income     
Medium to High 95.0 5.0 90.3** 9.7* 
Low 95.7 4.3 76.1** 23.9* 
Tenure     
Own/mortgaged 93.1 6.9 86.2 13.8 
Renting 96.7 3.3 84.1 15.9 
Dwelling     
Detached 93.0 7.0 82.4* 17.6* 
Not detached 97.5 2.5 91.0* 9.0* 
Country of birth     
Australia 96.6 3.4 82.1 17.9 
Overseas 93.9 6.1 87.9 12.1 
Country of birth     
Very high/High HDI 94.4 5.6 86.6 13.4 
Med/Low HDI 95.1 4.9 82.8 17.2 
Duration     
Australian-born 96.6 3.4 82.1 17.9 
>20 years 94.1 5.9 88.5 11.5 
6-20 years 89.5 10.5 92.2 7.8 
< 5 years 100.0 0.0 87.5 12.5 
Language     
English only 95.6 4.4 85.3 14.7 
Speaks LOTE  93.7 6.3 86.0 14.0 
Religion     
Christianity 93.5 6.5 73.0** 27.0 
Other religion 98.4 1.6 83.9** 16.1 
No religion  93.7 6.3 93.9** 6.1 
* Significant at p <0.05       ** Significant at p <0.01 
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In terms of age, respondents who believe that climate change is happening were slightly 
younger – with an average age of 47.3 years (SD=16.7 years) – than respondents who do 
not think climate change is happening or do not know if it is happening (x̅=53.6 years, 
SD=15.9 years). Similar trends have been noted elsewhere (Leviston et al., 2014, 2013; 
Reser et al., 2012). Respondents who think climate change is mostly caused by human 
activities were significantly younger (x̅=45.9 years, SD=16.6 years), than respondents 
who think climate change is mostly caused by natural changes (x̅ =55.8 years, SD=14.8 
years; t(275)= -3.353, p=0.001) (Figure 5-2).  
 
Figure 5-2: Comparisons between survey respondents’ age and response to the question ‘Which 
of the following statements most closely reflects your personal views on climate change?’ (n = 
277)  
The most statistically significant difference existed between respondents of different 
religious affiliations (Table 5-1). While similar proportions of Christian respondents, 
respondents with a non-Christian religion and respondents with no religion indicated that 
they think climate change is happening (93.5%, 98.4%, and 93.7% respectively), 
Christian respondents were significantly less likely to attribute climate change to human 
activities (73.0%) than respondents with a non-Christian religion (83.9%) and 
respondents with no religion (93.9%) (x2=20.768, df=2, p <0.001). Belief in human 
causation was particularly high amongst Buddhist, Muslim and secular respondents 
(Table 5-2). This finding is consistent with trends identified by Morrison et al. (2015). In 
that Australian study, Buddhists and individuals with no religion were more likely to 
agree that climate change is caused by human activities than those who identified with a 
Christian denomination (Morrison et al., 2015). The findings of the present study 
contribute new evidence of the climate change opinions of Australian Muslims and 
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Hindus, with Hindus being similarly likely to attribute climate change to natural causes 
as Christians, and Muslims being more likely to attribute climate change to human 
activities. This finding highlights interesting discrepancies between respondents of 
different faiths; however, further research is needed given the small sample surveyed. 
Table 5-2: Comparisons between survey respondents’ religion and response to ‘Which of the 
following statements most closely reflects your personal views on climate change?’ by cause16  
Respondents’ religious 
affiliation 
Climate change is happening 
… mostly caused by human 
activities (%) 
Climate change is happening 
… mostly caused by natural 
changes (%) 
Buddhism (n = 13) 92.3 7.7 
Christianity (n = 100)  73.0** 27.0** 
Hinduism (n = 12) 75.0 25.0 
Islam (n = 22) 90.9 9.1 
No religion (n = 148)  93.9** 6.1** 
* Significant at p <0.05       ** Significant at p <0.01 
There were no significant differences in belief in climate change or its causes across 
different levels of education, types of housing tenure, duration of residence in Australia, 
languages spoken at home, or country of birth (Table 5-1). A slightly larger proportion of 
respondents who were born in countries in North-East Asia, South-East Asia, South and 
Central Asia and Europe expressed belief that climate change is caused by human 
activities, compared to those born in Australia, Africa or the Middle East (Table 5-3). 
However, these differences were not statistically significant at p < 0.05. 
Table 5-3: Comparisons between survey respondents’ region of birth and response to ‘Which of 
the following statements most closely reflects your personal views on climate change?’ by cause  
Respondents’ country of 
birth region 
Climate change is 
happening…mostly caused 
by human activities (%) 
Climate change is 
happening…mostly caused 
by natural changes (%) 
Australia (n = 113 )  82.3 17.7 
Northeast Asia (n = 52 ) 90.4 9.6 
Southeast Asia (n = 36 ) 86.1 13.9 
South Central Asia (n = 21 ) 85.7 14.3 
Africa & Middle East (n = 26) 80.8 19.2 
Europe (n = 43) 90.7 9.3 
* Significant at p <0.05       ** Significant at p <0.01 
                                                 
16 Respondents’ religion, country of birth and languages spoken at home are analysed separately as these 
variables were not interchangeable. For example, a majority (90.0%) of Tagalog/Filipino-speaking 
householders were Christian, which is unsurprising given the Philippines population is predominantly 
Christian, however 10.0% followed no religion. Around half (48.0%) of Arabic-speaking householders 
were Christian and 44.0% were Muslim. Half (50.0%) of Hindi-speaking householders were Hindu, and 
44.4% were Muslim. Vietnamese-speaking householders were predominantly secular (53.8%) and 
Buddhist (38.5%). Chinese-speaking householders were predominantly secular (63.8%) and Christian 
(25.9%). English-only speaking householders were predominantly secular (58.2%) or Christian (34.8%). 
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Respondents who speak Chinese, Vietnamese and Spanish at home also expressed belief 
that climate change is caused by human activities at higher rates than respondents who 
speak English only, Arabic, Hindi (and other Indian languages) and Tagalog (Table 5-4). 
While these differences were not statistically significant, they do point to interesting 
discrepancies between diverse populations that have not been investigated elsewhere. 
Again, these results require verification with larger sample populations.  
Table 5-4: Comparisons between survey respondents’ language and response to ‘Which of the 
following statements most closely reflects your personal views on climate change?’ by cause  
Respondents’ 
language 
Climate change is happening 
… mostly caused by human 
activities (%) 
Climate change is happening 
… mostly caused by natural 
changes (%) 
English only (n = 129) 85.3 14.7 
Arabic (n = 20) 75.0 25.0 
Chinese (n = 55) 92.7 7.3 
Hindi (n = 18) 77.8 22.2 
Spanish (n = 11) 90.9 9.1 
Tagalog (n = 9) 77.8 22.2 
Vietnamese (n = 11) 90.9 9.1 
* Significant at p <0.05       ** Significant at p <0.01 
Moving beyond the survey, interview participants were also asked about their views on 
climate change. Despite their diverse genders, ages, religions and cultural and linguistic 
backgrounds, all of the interviewees indicated that they believe in climate change in some 
form (human-induced, natural, or a combination of both), and the majority linked climate 
change to human activities, as described by two interviewees below:     
We’re causing it … we add a lot more carbon into the air which obviously 
acts like a blanket and makes us hot up, and that changes the weather and … 
spurs on whole a bunch of other stuff. (Queenie, female, born in Australia) 
Because of the human race and how it’s lived, and how it hasn’t cared for its 
environment and because of the carbon emissions and the propane gas and all 
the things like that, it is predict[ed] that the earth is getting warmer. (Dinh, 
female, born in Vietnam) 
Notably, no interviewees rejected the notion of climate change outright, likely due to self-
selection bias. Interviewees did express more varied views, however, when asked whether 
the effects of climate change are already happening.  
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5.3 Do householders think climate change is already happening?  
Survey respondents and interviewees were both asked if they think climate change 
impacts are already happening in Australia. Previous studies have shown that many 
individuals perceive climate change to be a distant threat, either temporally (climate 
change will happen in the future rather than now), spatially (climate change will impact 
other places more than their location), or personally (climate change is a risk to others 
more than themselves). This ‘psychological distance’ has been shown to constitute a 
barrier to mitigative and adaptive responses to climate change (Leiserowitz, 2005; Spence 
et al., 2012; Spence and Pidgeon, 2010; Weber, 2016, 2010). In light of this trend, a 
multiple-choice question was posed to survey respondents to learn when they think the 
effects of climate change will begin to happen. Most survey respondents (90.4%) 
indicated that they think the effects of climate change are already happening (Figure 5-
3). Far fewer indicated that they think the effects will happen within 10 years (2.7%); 20 
years (2.7%); 50 years (2.1%), or beyond their lifetime (2.1%). The average age of 
respondents who selected the latter option (‘not in my lifetime’) was 49.8 years ± 18.8 
years, suggesting that older age (and an awareness of their own mortality) was not 
necessarily the main reason respondents chose that option.  
 
Figure 5-3: Survey responses to the question ‘When do you think the effects of climate change 
will begin to happen?’ (n = 333) 
These findings are comparable to other Australian surveys which have shown that a 
majority of respondents believe climate change is already happening (Ashworth et al., 
2011; Hanson-Easey et al., 2013; Leviston et al., 2014, 2013; Reser et al., 2012). Reser 
et al. (2012) reported that over half (54%) of the Australian respondents they surveyed 
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believed they are ‘already feeling the effects of climate change’, and nearly two-thirds 
(63.8%) of South Australians surveyed by Hanson-Easey et al. (2013) believed climate 
change is ‘already happening’. The results of this survey differ from those of previous 
studies in the magnitude of this majority. A much higher proportion of respondents in this 
study indicated that climate change is already happening. Only one-in-ten respondents 
did not think the effects of climate change are already happening. 
There were no significant differences between respondents who think the effects of 
climate change are happening now/within ten years and those who do not, in terms of 
their demographics (Table 5-5). These findings appear to align with (and show further 
evidence of) an upward trend in general recognition that climate change is already 
happening (Hanson-Easey et al., 2013). 
Table 5-5: Cross tabulations between survey respondents’ socio-demographic attributes and the 
question ‘When do you think the effects of climate change will begin to happen?’ grouped as 
‘Already happening/Within 10 years’ or ‘Within 20 years/Within 50 years/Not within my 
lifetime’ (n = 278-318) 
  Already happening or 
will happen within 10 
years from now (%) 
Will happen more than 
10 years from now, or 
not within lifetime (%) 
Gender Male 90.8 9.2 
 Female 94.1 5.9 
Age < 34 years 94.0 6.0 
 35-44 years 92.3 7.7 
 45-54 years 94.4 5.6 
 55-64 years 91.7 8.3 
 65+ years 92.9 7.1 
Country of birth Australia 95.6 4.4 
 Overseas 91.5 8.5 
Country of birth Very high/High HDI 94.2 5.8 
 Med/Low HDI 87.7 12.3 
Duration Australian-born 95.6 4.4 
 >20 years 91.9 8.1 
 6-20 years 90.2 9.8 
 < 5 years 91.7 8.3 
Language English only 95.5 4.5 
 Speaks LOTE  91.2 8.8 
Religion Christianity 92.1 7.9 
 Other religion 90.3 9.7 
 No religion  94.7 5.3 
* Significant at p <0.05       ** Significant at p <0.01 
A majority of the interviewees involved in this study (39 of 44, 88.6%) also indicated that 
they think climate change is already happening. When asked if they think people in 
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Australia will experience climate change in their lifetime, some remarked ‘we already 
are’ (Hannah, female, born in Australia) and ‘we’re experiencing it now’ (Reginald, male, 
born in Australia). Another interviewee noted that people in Australia ‘have experienced 
it, they are experiencing it and they will definitely experience more of it’ (Steve, male, 
born in Australia). Interviewees who claimed that climate change is already happening 
often cited first-hand experiences or second-hand knowledge of particular weather events 
as evidence to support their view:   
In a way we already are [experiencing climate change], from what people are 
saying. I mean the floods in Queensland … they’re something that hasn’t 
happened for a very long time and, yeah, they could be a result of climate 
change. (Amanda, female, born in Australia)  
I think I’m experiencing it already, so some of, you know the heat events and 
the rainfall events, I think a lot of people are experiencing that, whether they 
realise it or not. (Brendon, male, born in Australia) 
Well I have lived through these times, you know changing climate, so I’ve 
noticed it … I seem to remember the weather being very different when I was 
a kid in Australia. (Irina, female, born in China) 
[Australia] is actually already experiencing [climate change]… in Queensland 
because it’s actually so hot … the elderly cannot cope with it … Queensland 
is actually flooding … many people have no houses to go [to]… It is already 
affecting Australia, like it or not. (Ling, female, born in Laos) 
These findings chime with those of Hanson-Easey et al. (2013, p. 54), who noted that 
‘local weather events could be perceived as exemplars of climate change’, and others who 
have shown that personal experiences of extreme weather events are an important 
stimulus for accepting that climate change is happening (Borick and Rabe, 2010; Li et al., 
2011).  
Other interviewees in this study expressed belief that climate change impacts are already 
happening, but will become more severe in future decades. Peter (male, born in Australia), 
for example, told me he is ‘sure’ that climate change is ‘happening now’, but noted that 
its impacts are ‘not affecting’ him at this point. He also said that ‘in 20 years there is [sic] 
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not going to be huge changes here [in Sydney]’, instead envisaging those ‘huge’ changes 
occurring further in the future: ‘there could be really significant changes in 50 years … 
you know, five times as many cyclones in the North and the West [of Australia] and, you 
know, if there are five times as many bushfires and if you’re getting, sort of, huge, violent 
storms’. In much the same way, Annie believes that climate change is happening now, 
but that these impacts will become increasingly extreme:   
I think climate change is already here but it just depends on how severe … I 
may see more severe things, progressively, like not for the next 20 years, not 
the dramatic change. (Annie, female, born in Hong Kong) 
These remarks lend support to Hanson-Easey et al.'s (2013) proposition that people can 
hold the belief that climate change is happening now, and at the same time believe its 
impacts will become increasingly extreme in the future. A similar line of reasoning was 
also evident amongst interviewees who expressed the belief that climate change would 
not impact them in their lifetime. These interviewees did not reject the possibility of 
climate change. Rather, they associate the advent of climate change with major changes 
that occur over long time-scales, such as sea-level rise:  
The most likely impact is the rising oceans, and that’s going to affect 
coastlines everywhere. But it’s not happening here yet … it’s so slow. Two 
millimetres – or whatever it is – annually… it’s a slow, slow process. 
(Stephen, male, born in Australia) 
I think there are fluctuations … I don’t know that it has changed dramatically. 
It has changed dramatically from the Ice Age to now; it has changed 
dramatically from the tropical ages to now. Um, I do think it’s changing, [but] 
I think we have gradual, gradual changes. (Chris, female, born in England) 
Given their focus on events with such long lead times, it is unsurprising that these 
participants think the outcomes of climate change will come to fruition beyond their 
lifetimes. Nevertheless, both the survey responses and interviews show that the vast 
majority of householders, irrespective of their demographic, cultural or linguistic 
backgrounds, think the effects of climate change are already happening.   
 
122 
5.4 Which climate change impacts do householders think are already happening?  
Other surveys have shown that a majority of Australians believe climate change is already 
happening (Ashworth et al., 2011; Hanson-Easey et al., 2013; Leviston et al., 2015; Reser 
et al., 2012). However, none have asked respondents which direct and indirect impacts of 
climate change are already happening. Survey respondents in this study were asked when 
they think a range of direct and indirect impacts, such as heatwaves, sea-level rise, and 
water and energy cost increases, are likely to happen in Australia due to climate change. 
Responses were elicited in regard to 18 climate change impacts: eight direct impacts and 
ten indirect impacts17 (as described in Chapter Two). Those interviewees (39 of 44) who 
indicated that they think climate change is already happening were also asked to identify 
which impacts they think are happening.  
A majority of survey respondents indicated that most of the impacts (14 of 18) are already 
happening (Figure 5-4). The impacts that most respondents perceive as already happening 
are: more frequent or extreme heat waves (81.6%); household electricity prices rising 
(80.4%); more frequent or severe bushfires (79.3%); more frequent or severe storms 
(75.9%); and more frequent or severe floods (74.4%). Notably, four of these five impacts 
(heatwaves, bushfires, storms, floods) represent direct, climatic stimuli which are 
projected to worsen in Australia due to climate change (as outlined in Chapter Two), and 
have received widespread media attention in Australia in recent years. Extreme 
heatwaves, fatal bushfires, severe storms and flash flooding have affected numerous 
locations in Australia, with significant events such as the Black Saturday bushfires in 
Victoria in 2009, Southeast Queensland flash floods in 2015 and Sydney’s severe storms 
in 2014 and 2015 garnering considerable media attention. The only indirect, non-climatic 
impact amongst the top five mentioned by survey respondents was household electricity 
prices rising; another issue that has been widely publicised and politicised in Australia in 
recent years (see Section 2.4.3). Personal experience and exposure to such media 
coverage may have contributed to the prominence of these issues in the survey responses. 
                                                 
17 Direct, climatic impacts listed in the questionnaire included: more frequent/severe heat waves; bushfires; 
storms; floods; droughts; sea-level rise and coastal flooding; damage to infrastructure like buildings, roads 
and railway lines; and negative impacts on plants and animals. Indirect impacts included: rising household 
electricity prices; water prices; food prices; fuel prices; home insurance premiums or costs; food crop 
failures and shortages; more frequent or severe water shortages; increased threat to human health from 
serious diseases (e.g. mosquito-borne virus Dengue fever); economic impacts on agriculture and farmers; 
increased threat to farm animal health affecting meat and dairy production. 
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Figure 5-4: Survey responses to the question ‘When do you think the following impacts are likely 
to happen in Australia due to climate change?’ (n = 325 to 332) 
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When interviewees were asked to identify the climate change impacts that they think are 
already happening, their tangible experiences alongside second-hand knowledge of 
events such as heatwaves, bushfires, storms, floods and rising electricity costs were 
clearly influential in positioning these issues front-of-mind. With regards to more 
frequent or extreme heatwaves, for example, Ling (female, born in Laos) noted that she 
had heard on ‘the news’ that the weather was ‘so hot’ in Queensland during a recent 
heatwave that ‘the elderly cannot cope with it’ and many people were ‘admitted to 
hospital’ and ‘affected by heat stroke’. Irina, on the other hand, cited her own experience 
of more intense summers and heatwaves when talking about the same topic:   
In my personal experience I think the weather does seem to have changed a 
lot; we have more extended hot periods in summer, the summer is becoming 
more intense [and it] seems to [be] becoming longer. (Irina, female, born in 
China) 
Many interviewees also described personally observing more subtle changes in seasonal 
climates, including warming temperatures in summer and winter: 
I reckon the winter went shorter from previous years and the summer last[ed] 
longer … It can be a result of global warming … it’s like hotter and hotter in 
the summer as well. (Bella, female, born in China) 
Last year … the winter was very short, summer was long … so you can see 
really a change. (Senani, male, born in Sri Lanka) 
These personal experiences have led householders to believe that climate change is 
already happening. Some interviewees acknowledged that their observations are also 
informed by authorities such as the Bureau of Meteorology. For instance, in June – a 
winter month in Australia – Holly (female, born in Australia) explained:   
I think it is getting hotter with each year. But that is what the weather bureau, 
the Bureau of Meteorology, is telling us [too]. I think, for example, it is really 
weird that … it’s not very cold [now]. We have had a cold snap, there's no 
doubt about that, but I think this is very warm for winter. 
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Liz also referred to the Bureau of Meteorology when recalling an extreme heatwave that 
afflicted areas of Australia with unprecedented temperatures – over 50°C – in 2013 and 
necessitated the implementation of a new extremity on the scale for heat forecasts, 
coloured purple on maps (Carrington, 2013):  
It was that really hot summer … you know, they had to invent the purple 
colour for the Bureau of Meteorology. So, it had been really hot! (Liz, female, 
born in England) 
Other interviewees cited experiences of warming temperatures as evidence of a changing 
climate, though their earliest observations occurred prior to their migration to Australia. 
Roland (male, born in Germany), for example, recalled the changes he observed while 
living near Stuttgart in Baden-Württemberg, southwest Germany:  
When I was a kid we used to have colder winters, we had snow in the city … 
every winter we had good snow and lasting snow … this is a change I noticed: 
the winters are warmer in Germany now.  
He explained that ‘this snowfall, at least in the city of Stuttgart, really became less and 
less’ and that ‘it was a change [that occurred] over the last, say, 30 years ... when I 
compare the mid-70s to mid-2000s, it really changed’. Roland drew on his pre-migration 
experiences as an important reference point because his observations in Australia are 
limited to a much shorter period of time since he migrated just three years ago:  
I don’t know how much the weather is changing in Sydney because I’m 
lacking a comparison. I can tell you from Germany, the weather is changing.  
Luca (male, born in Italy) described similar changes he had observed while growing up 
‘not too far from the mountains’ in the ‘little village’ of Montelparo, Italy in the 1990s: 
When I was a kid [I] was able to see a lot of snow … and then over time, I 
would say 10 years or so, there is no snow left … [it] gradually decreases and 
became kind of occasional, [and] now you don’t know if every year [it is] 
going to snow or not.  
Luca referred to this experience, along with the photographs he had taken of the snow in 
Montelparo throughout his lifetime, as ‘probably one proof that something is changing’.   
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In addition to experiences and perceptions of more frequent and extreme heatwaves and 
warming temperatures, multiple interviewees spoke about worsening bushfires; another 
direct climate change impact that most survey respondents (79.3%) indicated is already 
happening in Australia. Peter, for example, explained his perceptions of worsening 
bushfires in Australia:   
I feel as if they [bushfires] have got worse over the last 30 years, 40 years, 
you know. Every year they seem to start a little bit earlier and there have been 
more, you know, serious conflagrations in South Australia and Victoria 
especially, but [also] in the Blue Mountains here as well. (Peter, male, born 
in Australia) 
Liz (female, born in England) referred to the same Victorian bushfires when describing 
the impact of climate change on fires, though for her the threat is all the more real due to 
her family’s proximity to fire-affected areas. Liz explained that her sister had recently 
moved to regional Victoria, and that since then climate change has been ‘a bit more front 
of mind’, particularly because her sister’s home is ‘near where are all those fires were 
with Black Saturday’. She commented that her sister is ‘very edgy about fire risk in 
summer’. Monica (female, born in China), who currently lives in urban western Sydney, 
is also cognisant of the increasing threat of bushfires, though in her case her awareness 
stems from her connection to friends who live in fire-prone areas of the Blue Mountains 
in the far-west of Greater Sydney. Monica commented that she does not want to buy 
property close to bushland, like in the Blue Mountains, because she has noticed an 
increase in the frequency of severe bushfires and has decided ‘it’s not a safe place to live’: 
Since I moved to Australia, I heard that the severest bushfires happened quite 
often, whereas before was say a 10 years gap [between severe fires] now it’s 
probably three or two years [between] a big one. (Monica, female, born in 
China) 
Brendon made a similar observation about the increased frequency, or reduced return 
period, of flash floods in Sydney and attributed this shift to climate change. He explained 
that floods are ‘occurring more and more often’: 
I’ve definitely noticed the more intense storm events and the flooding. I have 
lived in a few different places, but in Redfern and Newtown especially I have 
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noticed there is more sort of like flash flooding on the streets over time. 
(Brendon, male, born in Australia) 
In Brendon’s opinion, this increased frequency of flash flooding is ‘one of the biggest 
sort of noticeable things you could point to’ as evidence of climate change, because ‘you 
shouldn’t be having a one in 100-year flood every year … you are meant to be having 
them only every hundred years’18. Like Brendon, around three-quarters of survey 
respondents indicated that more severe and frequent storms and floods (75.9% and 74.4% 
respectively) are already occurring in Australia due to climate change. Hannah (female, 
born in Australia) also believes floods and storms have worsened, based on her own 
experiences of extreme events while living in Brisbane, Queensland:  
In recent years, it’s even been more extreme weather events. So, there was 
the Brisbane floods in 2011 … it was really bad and I saw the effects of it 
first-hand. It was just everywhere, the water and the devastation ... There has 
been more – not cyclones – but really extreme storms, severe storms in the 
past couple of, three or four years … In recent years it has become much more 
extreme and erratic. (Hannah, female, born in Australia) 
Trina, who migrated to Australia from the Philippines for postgraduate study, also cited 
her experiences of floods as evidence that climate change is happening, although she used 
an example from her pre-migration life. Trina explained that she was forced to flee her 
family’s single-storey home when Typhoon Ketsana brought flooding rains to metro 
Manila in 2009. Carrying her children, she waded through waist-deep water to reach 
higher ground and eventually took refuge on the third-floor of a school building. She 
recalled the silty, brown floodwaters ‘rushing through the streets like it was like a river’. 
When Trina and her family returned home, they learned that it had been inundated with 
mud and seven feet of floodwater, and much of what they owned had been lost. Trina 
linked this event and experience directly to climate change, saying: ‘it helps me cope with 
climate change because… you’ve [I’ve] been there’.  
                                                 
18 Recurrence intervals like the one cited by Brendon are based on the probability that a given event will 
occur in any given year. A ‘1 in 100-year flood’ is a flood event that has a 1% chance of occurring in any 
given year, rather than a flood event that is likely to occur only once in a 100-year period. Nonetheless, the 
salience of his observations of increasing flood frequency remains. 
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Brendon, Hannah and Trina’s perceptions that climate change induced storms and 
flooding are already happening are informed by their own first-hand experiences. Other 
interviewees’ perceptions have been informed by the media. Yicha Lin, had only lived in 
Australia for a ‘short’ period of time prior to being interviewed, however she said that 
regular news reports of severe events have become a noticeable pattern in that time:  
I think … 4 or 5 years is a relatively short period, but I think this year, if we 
talk about this year, say the last twelve months, I think [there is] more news 
on those things like bushfire, flood, hail, yeah, especially hailstorms. It didn’t 
happen in the last few years. (Yicha Lin, female, born in China) 
With regards to the indirect, more-than-climate impacts of climate change, 80.4 per cent 
of survey respondents indicated that rising electricity prices are already happening. 
Several interviewees concurred. For example, Lisa and Prasad commented that:  
Things are going up in prices ... like electricity and that sort of stuff was going 
up in prices, and there is more push on like solar power now than it used to 
be… (Lisa, female, born in China)  
[Climate change] affects my wealth, because living costs increases … [it 
costs] too much for petrol, too much for electricity, too much for gas, it 
inflates your bill. (Prasad, male, born in India)  
When survey respondents were asked which impacts of climate change are already 
happening, rising household electricity costs was the only indirect impact to feature in the 
top five. However, this does not mean that indirect impacts were out of mind. Indeed, 
indirect and more-than-climate impacts accounted for four of the next five most highly-
rated responses (Figure 5-4), including: rising costs of fuel and private transport (72.7% 
of survey respondents indicated that this is already happening); increasing home 
insurance premiums or costs (72.7%); food prices increasing (e.g. meat and vegetables) 
(69.5%); and household water prices rising (66.3%). Rising financial pressures on 
households were a common thread across these impacts. During his interview, Luca noted 
that households are particularly attuned to rising costs: 
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I think the conditions will become a bit harder [due to climate change] and 
the first thing they will notice is the increases in prices … this is the very first 
thing that people care about. (Luca, male, born in Italy) 
As shown previously in Figure 5-4, survey respondents were least likely to think climate 
change induced damage to infrastructure like buildings, roads and railway lines is already 
happening (42.2%), along with: increased threats to human health from serious diseases 
(e.g. mosquito-borne virus Dengue fever) (45.4%); food crop failures and shortages (e.g. 
fruit, vegetables) (45.7%); and increased threat to farm animal health affecting meat and 
dairy production (49.7%). These impacts have received less attention in public discourse, 
and are arguably further removed from the everyday lives of most urban Australian 
households. However, many survey respondents indicated that they think these impacts 
will happen in Australia within 10 years. In fact, when combined, over two-thirds of 
survey respondents indicated that all of the 18 direct and indirect climate change impacts 
listed in the questionnaire will happen in Australia within the next 10 years, if not already. 
What's more, combining the ‘already happening’ and ‘in 10 years’ response categories 
(Figure 5-5) produces an interesting and slightly different picture of what respondents 
think will happen in Australia now and in the near future.  
Combining the ‘already happening’ and ‘in 10 years’ response options into one category 
(which I have called ‘in the near future’) reveals that more survey respondents think the 
indirect, rather than direct, impacts of climate change will be encountered in Australia in 
the near future. In fact, four of the five impacts identified by the greatest proportions of 
survey respondents as ‘already happening’ or ‘will happen in 10 years’ were: household 
electricity prices rising (95.1%); household water prices rising (94.3%); increasing home 
insurance premiums or costs (92.5%) and food prices increasing (e.g. meat, vegetables) 
(92.5%). The fifth most commonly mentioned impact was a direct one; more frequent or 
extreme heatwaves (92.1%) (Figure 5-5).  
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Figure 5-5: Survey responses to the question ‘When do you think the following impacts are likely 
to happen in Australia due to climate change?’ grouped by options. ‘Now to near future’ 
combines ‘Already happening’ and ‘In 10 years’ options. ‘Far future’ combines ‘In 20 years’ 
and ‘In 50 years’ options. ‘Not in foreseeable future’ combines ‘Not in my lifetime’ and ‘Never’ 
options. (n = 325 to 332)  
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This trend is interesting as it suggests that in their present and immediate future, 
householders can, and do, envisage climate change as having direct and indirect impacts. 
Other studies have not made this distinction when exploring householders’ perceptions 
of climate change. This finding has implications for climate change and adaptation 
research and policy recommendations which have intimated that the effectiveness and 
salience of public awareness/engagement strategies could be improved by more explicitly 
linking climate hazards to households’ everyday concerns (Elrick-Barr et al., 2015; 
Moser, 2014; O’Neill and Nicholson-Cole, 2009; Spence and Pidgeon, 2009). The 
findings of this study indicate that most householders are already making these links and 
can see that these impacts are already happening. 
When survey respondents were asked when they think the above-mentioned direct and 
indirect climate change impacts are likely to happen in Australia (as shown in Figures 5-
4 and 5-5), there were some statistically significant differences across socio-demographic 
characteristics including gender and religion, and to a lesser extent education, dwelling 
type, and country of birth (Table 5-6).  
A significantly higher proportion of female survey respondents than males think that 
heatwaves (x2=6.529, df =1, p=.011), storms (x2=6.444, df =1, p=.011), floods (x2=4.286, 
df =1, p=.038), fires (x2=6.871, df =1, p=.009), sea-level rise (x2=4.465, df =1, p=.035), 
water shortages (x2=8.310, df =1, p=.004), rising food prices (x2=4.216, df =1, p=.040) 
and rising cost of fuel (x2=4.316, df =1, p=.038) are already happening in Australia or will 
happen within 10 years due to climate change (Table 5-6). The magnitude of these gender-
based differences were typically in the magnitude of eight to ten percentage points. There 
were no instances where male respondents were more likely than females to indicate that 
the various direct and indirect climate change impacts included in the survey are already 
happening or would happen in the near future. This finding is consistent with previous 
research which has shown that males tend to perceive climate change as a less significant 
risk (Leiserowitz, 2006), and are generally more sceptical about climate change than 
females (Weber, 2016; Whitmarsh, 2011).  
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Table 5-6:  Cross-tabulations of demographic characteristics and proportion of survey respondents who think impacts are ‘Already happening/In 10 years’ (Combined) 
  Heatwaves Storms Floods Fires Sea-level rise Droughts Water shortage Water cost Electricity cost 
Gender Male 86.2* 85.5* 84.3* 83.3** 69.5* 80.4 72.0** 93.6 93.5 
 Female 94.7* 94.2* 92.0* 93.0** 80.4* 87.7 85.7** 95.2 96.8 
Age < 34 years 92.8 94.0 89.2 91.5 73.2 81.7 74.7 90.4 93.9 
 35-44 years 97.5 89.7 89.7 94.7 82.1 92.3 89.7 97.5 100.0 
 45-54 years 94.3 94.4 92.3 92.6 84.6 90.4 90.6 98.1 96.2 
 55-64 years 86.9 86.9 86.9 85.2 78.7 83.6 82.0 93.4 95.1 
 65+ years 90.9 90.9 90.7 88.1 76.2 88.4 81.0 100.0 97.7 
Education Secondary 92.2 89.8 89.8 83.7 68.8 83.3 79.2 92.2 96.0 
 Tertiary  92.2 91.9 89.3 91.3 78.5 86.0 81.6 95.1 95.9 
Income Med to high 91.9 91.5 90.4 90.0 76.1 86.5 81.4 93.8 94.6 
 Low 91.5 90.0 87.0 89.7 76.5 79.4 79.7 95.8 97.2 
Tenure Own/mortgaged 91.9 90.9 89.4 89.4 76.8 87.5 82.9 95.2 96.1 
 Renting 94.3 92.1 90.8 90.8 77.9 83.7 77.3 93.3 94.3 
Dwelling Detached 92.0 89.6 90.0 89.4 77.5 88.7 86.2* 94.4 95.0 
 Attached 94.3 93.7 91.1 91.7 78.3 83.5 77.2* 94.4 95.5 
Country of birth Australia 87.8* 88.7 87.8 88.6 77.4 87.0 80.7 93.9 93.9 
 Overseas 95.6* 93.1 91.5 91.5 77.9 85.0 82.0 94.6 96.5 
Country of birth Very high/High HDI 92.0 91.6 90.8 90.3 76.8 86.5 82.9 95.0 95.7 
 Med/Low HDI 96.5 91.4 87.5 91.2 82.1 82.5 75.4 91.4 94.7 
Duration Australian-born 87.8 88.7 87.8 88.6 77.4 87.0 80.7 93.9 93.9 
 >20 years 96.2 94.9 93.9 93.8 81.6 91.8 89.8 94.9 95.9 
 6-20 years 96.2 92.5 92.2 88.5 74.5 84.6 82.4 100.0 100.0 
 < 5 years 95.8 93.8 87.5 93.8 77.1 75.0 68.8 89.6 93.8 
Language English only 89.5 88.7 88.0 88.5 78.8 87.9 84.8 94.7 94.7 
 Speaks LOTE  94.5 92.9 91.1 91.2 76.5 84.4 78.8 94.0 96.1 
Religion Christianity 85.4** 84.5** 84.5* 84.3* 76.7 79.6* 76.5 93.2 96.1 
 Other religion 93.4 91.9 89.8 90.2 74.6 83.3 76.3 93.5 95.0 
 No religion  96.7** 94.7** 92.7* 94.0* 79.3 90.0* 86.1 94.7 94.6 
   * Significant at p <0.05       ** Significant at p <0.01 
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    Table 5-6 (Cont.): Cross-tabulations of demographic characteristics and proportion of survey respondents who think impacts are ‘Already happening/In 10 years’  
  Health Food shortage Agriculture Livestock Food cost Infrastructure Fuel cost Insurance Nature 
Gender Male 72.0 72.5 84.3 77.1 88.1* 65.1 87.2* 89.0 81.1 
 Female 79.0 78.0 87.6 83.3 94.7* 68.6 94.1* 94.1 86.2 
Age < 34 years 72.3 67.1 84.3 77.1 90.4 61.4 87.7 88.9 81.7 
 35-44 years 81.6 76.9 94.7 87.5 100.0 61.5 94.9 94.9 87.2 
 45-54 years 81.1 84.9 92.3 88.5 96.2 81.1 94.4 96.3 88.7 
 55-64 years 80.3 78.7 85.2 80.0 91.7 70.5 93.4 93.4 86.9 
 65+ years 75.0 78.6 81.0 78.6 88.4 73.8 90.7 92.9 82.9 
Education Secondary 68.1 78.7 78.7 72.9 86.0 68.8 88.2 87.5 75.0* 
 Tertiary  77.7 75.0 88.1 81.9 93.4 66.8 92.1 93.4 86.4* 
Income Med to high 75.0 75.1 88.0 79.8 91.4 67.1 90.4 91.0 86.5 
 Low 77.9 79.4 82.4 82.6 92.9 72.1 94.2 95.5 81.2 
Tenure Own/mortgaged 73.5 76.8 86.0 78.8 92.8 68.8 93.3 94.6 85.2 
 Renting 79.3 74.7 86.2 83.7 90.9 63.2 88.5 88.6 80.7 
Dwelling Detached 76.1 78.8 87.4 81.8 93.1 66.3 92.6 93.0 84.9 
 Attached 76.9 72.0 85.4 80.4 92.5 71.5 91.1 93.0 85.9 
Country of birth Australia 71.9 73.0 86.8 78.3 90.4 66.7 91.2 92.1 85.1 
 Overseas 77.9 75.9 86.5 81.5 94.6 69.7 92.0 93.9 85.4 
Country of birth Very high/High HDI 75.1 73.0 86.5 79.5 93.8 70.4 92.3 93.8 86.8 
 Med/Low HDI 78.9 83.9 87.5 84.2 89.5 60.7 89.5 91.1 78.9 
Duration Australian-born 71.9 73.0 86.8 78.3 90.4 66.7 91.2 92.1 85.1 
 >20 years 82.7 81.3 92.8 88.7 95.9 72.4 94.9 95.9 89.6 
 6-20 years 80.4 75.0 80.8 78.8 94.3 73.1 96.2 98.0 86.5 
 < 5 years 68.1 68.8 81.3 72.9 91.7 60.4 80.9 85.1 79.2 
Language English only 74.8 76.5 88.5 81.1 93.1 68.9 92.4 92.4 87.9 
 Speaks LOTE  75.4 73.2 84.4 78.9 92.3 67.2 91.2 93.3 82.6 
Religion Christianity 72.5 75.7 82.5 75.7 93.1 68.0 92.2 94.0 84.2 
 Other religion 72.1 71.7 83.3 78.3 90.2 60.0 91.8 90.2 77.0* 
 No religion  79.9 75.8 89.9 83.3 92.7 71.3 90.7 92.6 87.9* 
* Significant at p <0.05       ** Significant at p <0.01 
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Survey respondents living in detached houses were significantly more likely (86.2%) than 
those living in semi-detached or attached dwellings (like townhouses and apartments) 
(77.2%) to think that water shortages are already happening or will happen in 10 years in 
Australia due to climate change (x2=4.245, df =1, p=.039), perhaps because they are more 
attuned to networks of supply due to their gardens’ water needs (Head and Muir, 2007) 
(see Table 5-6). Respondents with no religious affiliation were significantly more likely 
than Christian respondents to think that heatwaves (x2=10.796, df =1, p=.001), storms 
(x2=7.498, df =1, p=.006), floods (x2=4.386, df =1, p=.036), fires (x2=6.282, df =1, 
p=.012), and droughts (x2=5.400, df =1, p=.020) are already happening or will happen in 
10 years in Australia due to climate change. These differences were generally in the range 
of eight to ten percentage points. 
When analysed by country of birth, there were no significant differences between survey 
respondents aside from beliefs about heatwaves. Overseas-born respondents were 
significantly more likely than Australian-born respondents to think that more frequent 
and severe heatwaves are already happening in Australia, or will happen here in 10 years, 
due to climate change (x2=6.555, df =1, p=.010) – with a difference of eight percentage 
points. Survey respondents born in Northeast Asia, Southeast Asia, South and Central 
Asia and Europe also tended to indicate that various impacts (including worsening storms, 
floods, fires and rising electricity and food costs) are already happening due to climate 
change at higher rates than Australian-born respondents, but not significantly so (see 
Figure 5-6 and Table 5-7). Overall, most survey respondents – across the diverse 
attributes considered in Tables 5-6 and 5-7 – perceive that a range of direct and indirect 
impacts are already happening in Australia, or will happen in the near future, due to 
climate change.  
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Figure 5-6: Proportion of survey respondents who think top ten climate change impacts are 
‘Already happening/In 10 years’, grouped by respondents’ region of birth. (n = 293 to 297)  
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Table 5-7: Cross-tabulations of cultural characteristics and proportion of survey respondents who think impacts are ‘Already happening/In 10 years’  
  Heatwaves Storms  Floods Fires Sea-level rise Droughts Water shortage Water cost Electricity cost 
Country of birth                   
Australia   87.9 88.8 87.9 88.7 77.6 87.1 80.9 94.0 93.9 
Northeast Asia  92.6 90.6 92.5 90.4 69.2 82.7 77.4 96.3 98.1 
Southeast Asia  97.1 94.4 88.6 94.4 86.1 83.3 83.3 91.7 94.4 
South Central Asia  95.2 90.5 90.5 90.5 78.9 85.7 65.0 95.2 94.7 
Africa & Middle East  100.0 96.3 88.0 88.5 73.1 80.8 84.0 96.2 100.0 
Europe  95.5 95.5 93.2 93.0 81.8 90.9 88.6 90.9 95.5 
Language  
   
            
English only 89.5 88.7 88.0 88.5 78.8 87.9 84.8 94.7 94.7 
Arabic  100.0 95.2 90.0 90.0 75.0 85.0 85.0 95.2 100.0 
Chinese  93.0 91.1 89.3 89.3 71.4 83.9 80.4 96.5 96.4 
Hindi  94.4 88.9 88.9 88.9 82.4 88.9 72.2 94.4 94.4 
Spanish  100.0 90.9 100.0 90.9 90.9 90.0 81.8 100.0 100.0 
Tagalog 100.0 100.0 100.0 100.0 100.0 88.9 88.9 100.0 100.0 
Vietnamese  100.0 100.0 90.9 100.0 91.7 83.3 83.3 83.3 91.7 
Religion          
Buddhism  100.0 100.0 100.0 100.0 92.3 92.3 92.3 92.3 100.0 
Christianity  85.4** 84.5** 84.5* 84.3* 76.7 79.6* 76.5 93.2 96.1 
Hinduism  91.7 83.3 91.7 91.7 72.7 83.3 54.5 91.7 90.0 
Islam  100.0 100.0 90.5 90.5 80.0 85.7 81.0 100.0 100.0 
No religion  96.7** 94.7** 92.7* 94.0* 79.3 90.0* 86.1 94.7 94.6 
 
  
* Significant at p <0.05       ** Significant at p <0.01 
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Table 5-7 (Cont.): Cross-tabulations of cultural characteristics and proportion of survey respondents who think impacts are ‘Already happening/In 10 years’ 
 Health Food shortages Agriculture Livestock Food prices Infrastructure Fuel cost Insurance Nature 
Country of birth                   
Australia   72.2* 73.3 87.0 78.4 90.4 67.0 91.3 92.2 85.2 
Northeast Asia  72.5 73.1 83.0 79.2 94.4 75.5 94.2 94.2 82.7 
Southeast Asia  88.9* 80.0 85.7 85.7 91.4 65.7 94.4 91.7 80.6 
South Central Asia  71.4 76.2 85.7 81.0 90.5 57.1 90.0 90.5 81.0 
Africa & Middle East  80.8 80.8 88.5 80.8 92.6 61.5 88.9 100.0 84.6 
Europe  77.3 70.5 88.6 84.1 97.7 75.0 88.6 93.2 90.7 
Language  
         
English only 74.8 76.5 88.5 81.1 93.1 68.9** 92.4 92.4 87.9 
Arabic  70.0 70.0 85.0 71.4 90.5 35.0** 85.7 100.0 75.0 
Chinese  74.1 72.7 82.1 82.1 94.7 71.4 96.4 96.4 81.8 
Hindi  72.2 72.2 83.3 77.8 94.4 61.1 88.2 88.9 77.8 
Spanish  72.7 81.8 90.9 81.8 100.0 72.7 90.9 100.0 100.0 
Tagalog 100.0 100.0 100.0 100.0 100.0 88.9 100.0 100.0 100.0 
Vietnamese  75.0 90.9 90.9 81.8 81.8 81.8 91.7 83.3 75.0 
Religion          
Buddhism  76.9 83.3 91.7 91.7 91.7 75.0 100.0 92.3 76.9 
Christianity  72.5 75.7 82.5 75.7 93.1 68.0 92.2 94.0 84.2 
Hinduism  66.7 66.7 83.3 75.0 83.3 66.7 81.8 83.3 75.0 
Islam  76.2 71.4 85.7 81.8 100.0 47.6 95.5 100.0 76.2 
No religion  79.9 75.8 89.9 83.3 92.7 71.3 90.7 92.6 87.9 
* Significant at p <0.05       ** Significant at p <0.01 
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5.5 How do householders think climate change has and/or will impact their 
households?  
The previous section focused on householders’ perceptions of when a range of direct and 
indirect climate change impacts will occur in Australia. In this section, the focus shifts to 
their perceptions of climate change impacts on their own households. Interviewees were 
asked questions about how climate change has impacted or will impact their households 
in their lifetime, and survey respondents were asked to identify the climate change 
impacts they are most worried about in the context of their household. Their responses 
were wide ranging and have been grouped together thematically in the following sections 
which cover: indirect impacts on food, water, energy, transport and infrastructure, and 
wellbeing; and direct impacts on health and dwellings. It is important to note that these 
themes were raised spontaneously by participants, rather than occurring in response to 
questions naming these impacts. In this respect, the questions contrast from the closed-
response survey question described in Section 5.4. Thus this section highlights those 
direct and indirect climate change impacts that are front-of-mind for this diverse group of 
Sydney householders.   
5.5.1 Indirect impacts of climate change on households: food availability and prices 
Food was a key theme raised by householders when describing the ways in which climate 
change has and/or will impact their own households. Interviewees and survey respondents 
described a range of foreseeable changes, including reduced food availability and quality, 
rising costs, and impacts on their ability to produce their own food. In so doing, 
householders demonstrated their own unique insights and shared understandings of how 
climate change has and will impact their households in indirect and more-than-climate 
ways via their intrinsic connections to broader systems of resource provision (as 
consumers and producers, rather than ‘black boxes’ (Head et al., 2013)).  
In describing how his household will be impacted by climate change, Kevin, who was 
born in Malaysia and lived in New Zealand before moving to Australia a decade ago, 
underscored these connections. At first he noted, ‘I can’t think of how the major effects 
of climate change will affect my life, it’s such a long process’. However, when Kevin 
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contemplated the impact of climate change on food, he was able to explain a chain of 
events bridging the gap between those ‘major effects’ and his life:  
If the climate change issue happens, then that disrupts crop cycles. That 
affects transportation… that affects things being sent to supermarkets… that 
increases the price of items the owner buys… then that hits my hip pocket… 
It’s such a long process, but it does affect me in the end. (Kevin, male, born 
in Malaysia) 
As he came to this realisation, Kevin acknowledged how ‘you may not see that process 
but once you see, you kind of go “Oh my God, yes that actually affects me”.’ Other 
interviewees also unpacked the chain of events (or supply chains) that are a part of their 
everyday household lives. For example, Luca, who grew up in Italy and remembers 
‘working with my grandpas in the fields’ emphasised that his ‘biggest concern is the food 
supply and water supply.’ He explained how ‘if you live in the city like here in Sydney 
… you can easily have [a] shortage of food because it must be supplied to you from 
outside the city’. He noted that food must be kept ‘in a certain way’ during transportation 
to the cities, for instance requiring refrigeration, and that cities’ food supplies depend on 
the ability of ‘trucks [to] keep it in a certain manner, especially if you speak about meat’.  
Amanda also expressed concerns about ‘less food availability’. She reasoned that ‘we just 
can’t produce the food that is required’ for the nation’s population if Australia’s ‘arable 
land becomes reduced’ by climate change. Like Luca, Amanda highlighted resource-
intensive meat production as a likely casualty of climate change:  
Producing meat is more expensive and requires greater land and all the rest 
of it than it does fruit and veggies. So, potentially further in the future, maybe 
meat will become more of a rarity, you know, become a lot less available and 
people will be forced to become more vegetarian. (Amanda, female, born in 
Australia)  
While Amanda went on to describe this increased vegetarianism as ‘not necessarily a bad 
thing’, other participants framed changes to food availability and familiar diets as 
undesirable and disruptive consequences of climate change. Emmanuel, for example, 
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talked about the need to transition to alternative diets and said he ‘could see it happening 
in our lifetime’. He reasoned that ‘we need to prepare for it’:   
For instance, if there was no more chicken to breed, then we’re all going to 
have to rely on other means of protein … Are you ready for that? Are you 
ready to give up chicken for the rest of your life, when you’ve been eating it 
for the last 20 or whatever years? (Emmanuel, male, born in India) 
When asked to reflect on whether he would be ready to give up chicken if such a scenario 
arose, Emmanuel conceded ‘no probably not … I love my protein.’ He expressed hope 
that any such shift away from animal-based protein would occur gradually because 
removing ‘real meat’ from his diet would take some getting used to:  
I don’t think it will happen overnight, definitely not … If anything the price 
of chicken is going to skyrocket, right, and then … nobody is buying it … 
[so] you’re going to end up with all these companies that add, like, additives 
in their product to make it look like chicken. … It’s just going to be weird. I 
still haven’t wrapped my head around the concept of like, here’s some chicken 
fried rice that’s not actually chicken…. it would be different … it’s never 
going to be the same as like real chicken, real fish or real beef. (Emmanuel, 
male, born in India) 
Notably, one of the driving factors for dietary change identified by Emmanuel in this 
scenario was increased costs, as a result of decreased availability. Other interviewees 
raised similar sentiments about the effects of climate change on food supply and demand, 
and the financial consequences that would manifest amongst their household budgets: 
If we don’t change all of our behaviours, then soon we won’t have arable land 
to grow fruit and vegetables. Then we will be paying double, treble, 
quadruple, what we are paying now. We won’t be able to afford meat, and all 
that goes with it. (Holly, female, born in Australia) 
A number of interviewees reiterated this connection between climate change impacts 
(including droughts, storms and the expanding range of diseases and pests) and indirect 
impacts on their households through rising costs of fruits and vegetables. Prasad (male, 
born in India), for instance, spoke of the implications of climate change on ‘his hip 
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pocket’, saying ‘because of climate change … water won’t be there’ so ‘you need to pay 
extra… for water, for fruits, vegetables’. Prasad’s perspective on this issue was materially 
informed by his connection to the knowledge and experience of his family and their farms 
in India. Prasad explained that when he was living in India it was customary for his 
relatives, who cultivated several acres of mango trees, to ‘give one big sack of mangoes’ 
from their first yield to each of the six related families living in their area. As part of the 
same cultural practice, Prasad’s family would share the first crop of coconuts from their 
farm. However, in 2014 when Prasad contacted his mother in India (from Sydney) to ask 
if his aunt had brought the mangoes to his mother as usual, she said ‘they did not come 
and give because [of] huge loss’. He explained:  
Because of very hot climate the mango [yield] is not at all there. So, huge 
loss. So, they didn’t come. That’s also what they’ll do next time. (Prasad, 
male, born in India)  
For Prasad, this experience has informed not only his belief that climate change is already 
happening, but also his understanding of how climate change impacts can, and do, affect 
agriculture and food production and supply in countries like India and Australia: 
My relatives who are farmers [in India] – they are talking about the climate 
change … because of farming … they are able to see the climate change. They 
are saying: “This world is getting more warm.” They never read newspapers 
– they observe the changes; they are not able to cultivate what they want as 
they did previously … If you are into a farming family then you know how it 
[climate change] has affected and how it is going to affect you … whether it 
is in Australia, in India …you get affected. Tomorrow you may see newspaper 
saying that Queensland [is] completely flooded, [or] Queensland completely 
dry … that affects you. It affects me, you, everyone who lives in Australia … 
you get less agricultural products, so more people [have] to share [the limited 
supply], so price will shoot up, the quality will come down. (Prasad, male, 
born in India) 
Amale also suspects that extreme weather events, like storms and floods, will inflate fruit 
and vegetable prices in much the same way as Cyclone Larry did in Queensland in 2006 
(see Section 2.4.1 and Watkins et al., 2007): 
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We will also have a rise in the price of vegetables if they are not careful, 
because if, say, a banana plantation is wiped out then we [will] have the 
bananas for $10. Remember, we had that a few years ago. The same could 
happen to any other plantation. (Amale, female, born in Syria)  
In a separate account of how climate change is likely to increase food prices, Elizabeth 
reflected on the consequences of the same event, Cyclone Larry:  
Remember back when they had a big storm in Queensland and you couldn’t 
get any bananas, and then the banana was like gold; one banana was about 
five dollars … there could be a situation [like that] where certain things are 
just unavailable. Hence that increases the price. (Elizabeth, female, born in 
Switzerland) 
Ling also believes climate change will impact food prices, and explained this relationship 
by drawing on an example of recent seasonal shortage that impacted the price of tomatoes:  
The prices of the food … like recently the tomatoes … because of the drought 
… and the pest is actually come up [to a geographical area] where they are 
not supposed to come ... so the tomatoes is actually lost and they don’t have 
tomatoes to actually go to Flemington’s [Markets in Sydney]. So instead of 
buying normal price … $1.20 or 99 cents a kilo of tomatoes, it was actually 
$9 a kilo. (Ling, female, born in Laos) 
In addition to climate change impacts on food availability and costs, Hannah identified 
possible implications for food quality:  
If there is another drought, water availability and the quality of food probably 
will also go down. (Hannah, female, born in Australia) 
Meanwhile Reginald (male, born in Australia), argued that drought could influence the 
origins of food consumed in Australia by increasing the need for imports. He explained 
that Australian-grown ‘food will be dearer in the future’ because key agricultural areas 
‘are drying up’. As a result, consumers will ‘buy from overseas, which is cheaper’. Kevin 
also raised the possibility of needing alternative sources of fruit and vegetables if climate 
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change affects their supply and cost in Australia, though in this case he proposed growing 
his own:  
Because everything is going up [in price], if I want to buy really good food 
and I have to pay like double the price … it affects my budget. If I had my 
way, I wouldn’t be living in an apartment. I’d be living in a house where I can 
grow my own food. (Kevin, male, born in Malaysia)  
Samuel, a young professional who recently moved to a rental property with ‘a bit of 
space’ in the backyard for a vegetable garden and native plants, already grows his own 
food as a means of ameliorating the effects of climate change on food availability:   
I’m very interested in growing my own food and I want to be able to do it 
basically near on 100 per cent in the future … I just think moving into the 
future it’s more about safety and being able to provide for yourself a little bit 
more, and not having to rely on external needs which may have [traditionally] 
been more the norm. (Samuel, male, born in Australia)  
Nam (male, born in Vietnam), another young professional, also advocates growing fruit 
and vegetables as a cost-effective alternative to store-bought produce, in a climate 
changing context. His own backyard yields in Sydney have included pumpkins, green 
peas, bok choy, carrots, tomatoes, chillies and herbs. However, Nam acknowledged that 
growing food requires other resources, including water, which itself can be compromised 
by climate change. Holly (female, born in Australia) noted the same problem; her 
‘vegetable beds use a lot of water’. She explained ‘if I can’t water my garden, I lose my 
garden’. When asked what climate change impacts they are most worried about, a survey 
respondent made a similar comment about the impact of reduced water availability on 
their ability to grow their own produce:  
I am worried about lack of rainfall as I have a large garden and I like to grow 
vegetables. (ID17, female, born in Australia) 
Another survey respondent explained the complex interactions between climate change 
impacts and her backyard food production when explaining what she is most worried 
about:  
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General warming of temperatures (each year hotter than the previous over the 
last 10 years) and impact on my vegetation (native plants) and cultivated (fruit 
trees and vegetables and chickens – which hate extreme heat). Hotter 
temperatures mean using more water and even our 5,000 litre rainwater tank 
doesn't suffice as it's plumbed to the toilets and washing machine as well as 
the garden. So, higher costs of water supply are a big issue for our household. 
Paradoxically, severe storms also cause much damage – e.g. to fruit trees, to 
smaller shrubs and to the topsoil in garden beds – washing it away. The last 
hailstorm ruined my young vegetables. (ID215, female, born in Australia)  
After we toured her extensive backyard fruit and vegetable gardens, Amale also talked 
about the impacts of climate change on her garden, but she noted more subtle changes in 
seasonality and rhythm:  
I experienced it [climate change] in the garden, long stretches of drought and 
you know, the trees flower at different times when it’s, there is a change in 
the climate. It gives the wrong message to the trees, they don’t know when to 
flower anymore, they don’t know when to bear fruits. (Amale, female, born 
in Syria) 
For households like Amale’s, these changes can have significant implications. Amale’s 
gardens are highly productive and enable her to secure her own produce and not have to 
buy many vegetables and fruits to meet her household’s needs (including her husband and 
herself, now that their adult children had moved away from home). If her ability to grow 
her own vegetables changes, she will have to procure her fruits and vegetables externally 
at a financial cost, and will also lose the enjoyment she currently obtains from her gardens. 
Other interviewees showed me much smaller gardens than Amale’s, but these were 
similarly linked to enjoyment. Yicha Lin explained: 
I don’t like it when my balcony is flooded and my coriander died because of 
the hailstones. (Yicha Lin, female, born in China)  
Taken together it is apparent that householders in this study understand the impacts of 
climate change on their households’ access to food, and particularly food availability, 
food quality, food costs, changes to diet, importing food and growing their own. They 
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demonstrated an ability to draw complex linkages between climate change induced 
changes to broader systems of provisioning, and impacts on their own everyday lives.  
5.5.2 Indirect impacts of climate change on households: water availability and prices 
Water was another significant theme raised by householders when discussing how they 
think climate change has and/or will impact their households. Interviewees and survey 
respondents described several indirect impacts they expect to encounter as a consequence 
of climate change, including changed water availability, prices and sources. For example, 
when thinking about how her household will need to prepare for or cope with climate 
change in and amongst her day-to-day life, Amale (female, born in Syria) said ‘we will 
have to cope with lack of water, probably in a few years’ time’ due to drought. Luca made 
a similar point when explaining that worsening droughts will impact residents of Greater 
Sydney:  
If there is a prolonged drought and the dam runs low on water, all of us are 
going to be affected. And the climate changes can reduce the amount of 
drinkable water drastically. (Luca, male, born in Italy)  
Several interviewees drew on their prior experiences of drought to detail how they believe 
climate change will affect water demand and availability for their households in the near 
future. For instance, Amanda (female, born in Australia) said ‘if we go back into drought 
again’ and ‘water becomes an issue’ then ‘water usage potentially could go up’, while 
Hannah (female, born in Australia) reasoned that ‘if there is another drought, water 
availability … might go down’. Other interviewees described additional water-related 
issues they expect to encounter as a result of drought and their households’ connections 
to municipal water supplies. For instance, Holly (female, born in Australia) believes a 
reduction in water availability will lead to rising utility costs: ‘water becomes more 
expensive because there is less of it’. She also speculated that reduced water availability 
could prompt government regulation of domestic water consumption, and increase the 
use of alternative sources of municipal water:  
We will be on permanent water restrictions … and we will all be using 
desalinated water at great expense, financial and environmental. (Holly, 
female, born in Australia)  
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Multiple interviewees recalled how regulatory frameworks, like the water restrictions 
mentioned by Holly (and detailed in section 2.4.2), had altered their household practices 
and activities, such as ‘washing the cars’ (Queenie, female, born in Australia) and 
‘water[ing] your lawns and things like that’ (Vijai, male, born in India) in the past. 
Amanda also reflected on the impacts water restrictions had previously had on her day-
to-day life:  
We did experience long period of, you know, no rain and I suppose that did 
affect us in our everyday lives in that, you know, we were under water 
restrictions. (Amanda, female, born in Australia) 
Amanda described changes she made during that period of water restrictions to reduce 
her water consumption, including using an ‘egg timer’ to shorten the duration of showers, 
planting ‘native gardens’ and ‘put[ting] in a rainwater tank’. As noted in the previous 
section, however, even householders with rainwater tanks were/are not insulated from the 
effects of drought and water restrictions. Chris explained that she has a rainwater tank, 
but it is unlikely to meet her household’s water requirements during a drought:   
We are less likely to be able to rely on that [the rainwater tank] than we are 
on mains water, because if it doesn’t rain, we don’t get the tank full. (Chris, 
female, born in England) 
Interviewees and survey respondents explained that they are especially concerned about 
decreasing water availability because water is a key part of their household functioning:  
I just think food and water because food and water are the main things that 
sustain us. (Rosie, female, born in New Zealand)  
Drought and water shortage. Household activities are heavily relied on it. 
(ID397, male, born in China) 
Gardening, cooking and cleaning. Water shortage and rising cost of electricity 
will certain[ly] impact on these activities. (ID107, male, born in Brazil) 
Reliance on centralised but alternatively sourced water for these day-to-day household 
activities is also likely to impact householders’ water practices and satisfaction, as 
householders hold different views on the acceptability of recycled water and desalinated 
 
147 
water for potable and non-potable uses (Bennett et al., 2016; Dolnicar et al., 2011; 
Dolnicar and Hurlimann, 2010; Dolnicar and Schäfer, 2009; Hurlimann, 2011; Hurlimann 
and Dolnicar, 2011). When discussing alternative approaches to securing centralised 
water supplies, Terry identified recycled water as one option which would likely be met 
with opposition at the household scale: 
There is pressure to build more dams and that sort of thing, or to really cut 
water usage and to get into things like [water] recycling which people resist 
very strongly. (Terry, male, born in England)  
Some interviewees talked about the necessity to procure water from alternative sources 
in the event that supplies run very low. Roland (male, born in Germany) explained that if 
‘the reservoir in the West and all the dams are dried out, I won’t have water’ and that then 
he will be forced to buy bottled or barrelled water. He thinks this would be especially 
problematic ‘with all these people are living on one single spot like Sydney if something 
is happening five million people will be affected.’ Saundarya (male, born in India) also 
explained how he’d need to find alternative sources of water if Sydney’s supplies run out. 
He said:  
There is no backup when it comes to water, so we rely heavily on the 
continuity of it. So if anything major happens, there would be a rush to 
supermarket or somewhere where you know there would be a mad rush [to 
buy water].  
He went on to say ‘I don’t think anyone is prepared for it.’ Saundarya also linked the 
provision of water resources to rising costs, either via his own need to secure back-up 
supplies, or via council rates:  
If the water outage happens more frequently then I would make sure I’ve got 
back-up, and you know … [water outages] would put pressure on councils as 
well to make sure … that this doesn’t happen. So that would influence I think 
the council rate because if councils spend more on that. So I think it goes on 
a two-ways sort of thing, either you spend yourself or Council spend for you 
and charge you on a yearly basis. So I think the way the things are going the 
government charges will go up to make sure that you know to cover all those 
“ifs” [possible scenarios] (Saundarya, male, born in India)  
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One survey respondent extended upon the issue of water supply and mentioned the 
political implications of drought:  
I worry that climate change will increase desertification and reduce available 
fresh water, which will impact on food production and lead to political 
tensions between water 'owners' and those facing drought. (ID48, female, 
born in United Kingdom) 
Overall, reduced water availability, rising water prices, and increased use of alternative 
sources of water were identified as key areas of concern by the study participants, when 
discussing a climate changing present and envisaging a climate changing future. Their 
attentiveness to water supply issues was often linked to prior experience of living with an 
extended period of drought, which is unsurprising given Sydneysiders endured seven 
years of water restrictions during the Millennium Drought, as noted in Chapter Two. 
5.5.3 Indirect impacts of climate change on households: energy supply and prices 
On the issue of energy, householders were again attuned to their households’ connections 
to broader technological and regulatory networks and the potential implications of climate 
change for their households: as both consumers and producers of energy. Householders 
expressed considerable concern about the cost and reliability of utilities like electricity 
and gas in a climate changing world:  
Cost of rising electricity, insurance, water and gas. (ID158, male, born in 
Pakistan) 
Increasing cost of water supply, electricity, petrol, vehicles, insurances, cost 
of living food, goods and services. Also, change of climate such as severe 
heat and storm which will drive the cost of the above items. This could heavily 
affect the environment we live in and our health and won't be able to enjoy 
our retirement. (ID77, female, born in the Philippines) 
Storms, heatwaves and bushfires – these can affect our activities and destroy 
houses, food prices and energy prices – these are affecting living costs and 
will affect our disposable income. (ID184, female, born in Croatia) 
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I do think in terms of say like bills and like, electricity sort of stuff um I see 
that sort of skyrocketing [in price] and petrol and that sort of stuff. (Lisa, 
female, born in China) 
Several interviewees indicated that they expect electricity prices to rise at the same time 
as they expect their energy usage to increase due to warming weather, exacerbating the 
strain on their households. For example, Prasad contextualised warming temperatures 
(and hence his household cooling needs) via his energy expenses:  
That is a big change, that’s a big change in my electricity bill … its affect my 
wealth, because more living costs … if you spend more money in unexpected 
areas then your quality of life will come down. (Prasad, male, born in India) 
Ghulam made a similar point:  
Because now weather is more extreme, more hot, so we have to put more air 
conditioning, more electricity, higher bill. (Ghulam, male, born in Pakistan)  
Reginald expects to face increasing costs, not necessarily because of his own energy 
usage or bills, but because of the rising embodied energy costs (for the producers and 
retailers) of goods and services that he consumes:  
There will be hidden costs where if you go in big department stores and 
they’ve got massive cooling costs than that will be absorbed into the cost of 
whatever you buy so I would say possibly in the long term there would be, 
they will be a bit more expensive. (Reginald, male, born in Australia) 
Not all respondents viewed such price increases as a bad thing. Steve, who would prefer 
to see more renewable sources of energy adopted in Australia, commented: 
I think rising energy costs are inevitable and I see that as a good thing. I see 
it as a good market signal towards innovation and alternatives. (Steve, male, 
born in Australia) 
Queenie also referred to alternative and renewable energy sources when explaining why 
she thinks the costs of electricity will increase, including government programs related to 
 
150 
solar power that have inadvertently led to electricity price increases (as detailed in Section 
2.4.3):  
I guess at some point you’re going to have to deal with [rising costs of] 
utilities … electricity prices, gas prices ... The way in which we approach 
providing or the State providing enough electricity at an affordable rate is 
going to hit a wall at some point. It will have to. It will get too expensive – 
but the only way it will get expensive is if governments impose taxes, or 
you’ve got a less amount of people taking on [the costs of maintaining] that 
particular infrastructure. And so you’ve got a good thing and a bad thing: if 
more people are going into solar panels then you’ve got a reduction of people 
using actual normal electricity on the grid, but then you’ve got a lot of people 
[without solar power] … feeling the heat or the cost of that particular 
[government] manoeuvre… because it’s just far too expensive … if more 
people [are] getting off that grid or whatever. (Queenie, female, born in 
Australia) 
Amanda referred to rising electricity costs and initiatives that place the onus for reducing 
greenhouse gas emissions onto householders:  
Reasonably often you see things about, well “Would you like to offset your 
emissions?” … even your power bill, you can choose to offset your emissions 
there. (Amanda, female, born in Australia) 
She explained that this is one way that she and other people have been affected by climate 
change, even if they have not been directly impacted:  
I would say that’s how it’s affected me personally, yeah, because as I said 
before I haven’t experienced any particular disasters … I guess in a way 
everybody … is experiencing climate change, because these things are around 
… it doesn’t necessarily have to mean that you’ve been, you know lost your 
house in some bushfire or whatever. It can be in everyday life as well. 
(Amanda, female, born in Australia) 
Householders also described how climate change impacts could influence the reliability 
and costs of energy supply and networks – with indirect implications for households:  
 
151 
Even the cost of maintaining those infrastructures as well, with heatwaves it 
will affect the technology I guess, like, if it gets too hot, the power stations 
will shut down, or… not melt, but will overheat. That could happen, and if 
you’ve got a lot of storms happening I guess you’ve got issues with downed 
powerlines, we've had places without electricity for like a week. (Queenie, 
female, born in Australia) 
Saundarya (male, born in India) noted the same issue of reliability and his desire to have 
a power backup like a generator in the event of a prolonged power outage:  
If the power outage happens for two, three, you know goes off for two or three 
days, more frequent and you know the frequency start increasing then I will 
make sure I’ve got something [a power backup].  
Ivan also identified potential disruptions in energy supply, not only for electricity, but for 
fuel more generally:  
If we continue to invest in fossil fuels, like, you know, petrol as we have it in 
Australia, or gas, and not move into renewable energies, this is just going to 
continue to get more expensive, just because supply and demand will dictate 
the terms around that – let’s not even talk about any pressures in regards to 
regional wars or anything blocking the supply there – then those costs, those 
costs alone could cripple you. (Ivan, male, born in Australia)  
Taken together, the study participants talked extensively about the ways in which they 
expect climate change to impact the cost and reliability of energy sources like electricity 
and gas, as well as other fossil fuels. The fact that such impacts are front and centre of 
their minds is likely linked to the fact that the last several years have seen drastic rises in 
electricity prices in Australia, and extensive media coverage of this issue and its 
implications for household budgets (as discussed in Chapter Two).   
5.5.4 Indirect impacts of climate change on households: transport and infrastructure 
Another aspect of everyday life that householders identified as being impacted by climate 
change was transport, including the transportation infrastructure that connects their 
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households to their suburbs and cities. Following on from the previous section, a key issue 
was the rising costs of fuel for private motor vehicle transport: 
I guess another thought that has just occurred to me about this whole issue 
and how it affects people every day is even in cars. I think that the size of the 
average car in Australia has got smaller, whether that’s because people are 
thinking about emissions or whatever, or whether they are just thinking about 
the cost of petrol and it’s cheaper [to] run smaller cars, whatever, to me it 
doesn’t really matter I think it’s a good thing if we're burning less fuel. 
(Amanda, female, born in Australia)  
Kevin also raised the prospect of rising costs of transport, and the implications of this for 
personal mobility:  
If transportation becomes more expensive, then what would you do? You 
probably wouldn’t move so much … which is not a bad thing, but at the same 
time … it limits you from doing things which you might want to. [You] might 
have a great [job] opportunity out west [from Greater Sydney] but you can’t 
because the price might be too expensive to get there. (Kevin, male, born in 
Malaysia) 
For Kevin, the prospect of limited mobility is a climate change impact that he expects in 
the future. For Neneth, the impact of climate change on her personal mobility is much 
more current and irksome: 
 
It is ruining my social life! … You can’t go out because it is full-on raining, 
so you have to cancel. Because you can’t be driving, you know, it’s dangerous 
driving … like, so much rain. And I have friends that were driving during the 
hailstorm and they had to stop, you know, somewhere on the side of the road, 
and the cars were covered [in hail], and it was unsafe. (Neneth, female, born 
in Philippines) 
Neneth concluded ‘the climate, you know, it does impact a lot. The changes of the climate 
impact a lot for everyone.’  
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Mia made a similar comment about driving in Sydney in torrential rain, an experience she 
described as ‘horrible’. She explained that: 
You really look back those scary nights that you have to drive through the 
rain … and then the traffic lights are all out, and you know no electricity. 
(Mia, female, born in China) 
Emmanuel, also spoke about the implications of storm events for transport, though he 
focused on disruptions to his travel to and from work: 
I mean we'll get, we'll get the off days where we will be like “Oh a tree went 
down today now it’s going to take me three times as long to get home” but 
then and you end up pissed off and you can’t do anything the rest of the day. 
(Emmanuel, male, born in India) 
Nam (male, born in Vietnam) also highlighted the potential impact of storm events on 
transport to work, in more consequential terms: 
Maybe if a lot of storms happened … imagine if storm happened in Sydney 
during the day you can’t go out to work and then you can’t make no money 
and you have to call off work, and this can happen.  
When asked what impact of climate change they are most worried about, one survey 
respondent mentioned the broader implications of transport disruptions for economic and 
social conditions:  
Breakdown in transport and communications will have a serious impact on 
our economic and social network and I can see this leading to terrible unrest 
and a loss of opportunity for my granddaughter's generation. (ID54, female, 
born in Australia)  
Householders identified a range of ways in which indirect and more-than-climate impacts 
are affecting, or will affect, their households via increased costs of fuel and transport, 
limitations on personal mobility, difficulties commuting to work and carrying out 
economic and social activities. These impacts have scarcely been considered in adaptation 
research (as discussed in Section 3.2.1 of this thesis).   
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5.5.5 Direct impacts of climate change on households: health and wellbeing 
Although they were discussed less frequently than the abovementioned indirect impacts 
of climate change on household functioning, both survey respondents and interviewees 
expressed concern about the direct impacts of climate change on their health and safety. 
When asked, in an open-response question, to explain which climate change impacts they 
are most worried about, several survey respondents identified heat and its impacts on 
health: 
Health and safety as they are a family's most important asset. (ID303, female, 
born in Australia) 
I am worried about extreme heat which I find intolerable. (ID17, female, born 
in Australia) 
Heat waves – I don’t do well in the heat. (ID300, female, born in Australia) 
Some survey respondents linked the impacts of heat on health to their own or others’ older 
age: 
My mother is an elderly lady and sometimes cannot cope with the heat waves 
very well. (ID283, female, unknown country of birth) 
At over 80 years of age, [my] health is very much affected by climatic 
changes. (ID41, unknown gender, born in Germany) 
Other survey respondents and interviewees highlighted the potential impacts of climate 
change on chronic conditions, such as asthma and allergies:  
Strong temperature and abundant rain. This is because of hypertension, 
asthma and allergy in our family and we suffer from them. Changes like these 
affect us. (ID298, female, born in Lebanon) 
Extreme heat, power outages, respiratory illnesses because of dust if drier 
climate. (ID219, female, born in United Kingdom) 
Actually I also have asthma so … that could impact on it, if I was breathing 
like the pollution that gets worse or bushfires occur that’s going to impact on 
my health directly (Hannah, female, born in Australia)  
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Some participants expressed concern about family members’ health, including those 
living overseas. For example, one survey respondent noted that they are concerned about 
their ‘own health and safety’ but also about ‘family living overseas in Pakistan that live 
near coast and have been affected before.’ (ID356, female, born in Pakistan) This concern 
for family members’ health was also expressed by a number of interviewees, who worry 
a great deal about their children’s and grandchildren’s health and safety:  
[My partner] Sue is desperately frightened about what it [climate change] 
means to the grandchildren that she hasn’t had yet … [it] surprises me that 
people aren’t more fearful for their children’s future … I know in my 
children’s lifetime they will certainly experience it and in my grandchildren’s 
lifetime they will suffer from it. I don’t have any doubt about that and it 
plagues me a lot. (Terry, male, born in England) 
One interviewee explained that her concerns about the impacts of climate change had 
affected her plans for a family and children of her own: 
Climate change also means to me uncertainty; it means worry about the 
future. It means that I am extremely scared for if I ever have kids. I don’t 
know if I really want to do that because it’s scary to bring new people into a 
really uncertain - who knows what it will be like in the future? (Hannah, 
female, born in Australia) 
Interviewees also discussed a few different elements of wellbeing when describing how 
they think climate change already has, or will, impact their households. Some referred to 
impacts on their social wellbeing. For example, Elizabeth explained how warming 
temperatures and heatwaves are likely to force people to stay indoors and thus impact on 
social connections and wellbeing:  
If you do that [stay inside], you’re less outside, you mingle less, so you get 
more lonely. So what’s the community going to do there? You’ve got all these 
elderly [people] in their homes, in nursing homes, in the cool, but they are on 
their own. (Elizabeth, female, born in Switzerland) 
Reginald, an elderly gentleman himself, described how warmer weather and 
heatwaves already reduce his own outdoor activity and social interactions:  
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I am not going to walk from here to the [train] station on a 35° day. It would 
reduce my physical [activity], a hot day. So the hotter it gets, the less I am 
going to be active. And I suppose at the other extreme the colder or the cooler 
it gets, the less I’m going to go out and be active so it would restrict me 
physically, at my age. (Reginald, male, born in Australia) 
Reginald explained how he would feel if his activities become increasingly limited due 
to climate change: 
I’d feel disappointed, because I think I am a little bit of an extrovert, I like to 
get out a lot because I like to do things, I like to meet people, I like to be 
involved so that would restrict me … it would limit me. I wouldn’t like to be 
limited. (Reginald, male, born in Australia) 
Prasad made similar comments about how the weather already affects his families’ 
outdoor activities and social interactions:  
Sometimes it affects our social activities ... because we try to restrict ourselves 
inside home or somewhere just to escape from the severe heat or wind or cold. 
Sometimes we feel boring. (Prasad, male, born in India) 
Prasad also explained how the warming weather in Sydney has reduced his ability to play 
outdoor cricket (a sport he enjoyed playing when he lived near Chennai in India):   
It's now becoming more warm and hotter … it does impact [my ability to play 
cricket] like, say, if it is unpredicted rain, I can’t play. If it is very hot, also I 
can’t play. 
To avoid the warmest hours of the day in summer (when the sport of cricket is 
traditionally played in Australia), Prasad has changed when he plays cricket:  
I usually play at mornings six [a.m.] to eight [a.m.], so that’s good, but I can’t 
play anymore from two [p.m.] ‘til five [p.m.] which I did previously … that 
portion [of the day] has been occupied by now severe climate … so we can’t 
go out. (Prasad, male, born in India) 
Instead, when it is ‘very hot’ Prasad said it’s best to ‘just stay in your house or just go to 
shopping mall.’ In this case, the increasing heat in summer has impacted not only Prasad’s 
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social activities, but has also had indirect implications for his physical health and 
wellbeing.  
5.5.6 Direct impacts of climate change on households: dwellings 
Some survey respondents and interviewees identified ways in which natural hazards 
associated with climate change could affect their dwellings: 
Extremely heat waves and strong storms could make significant damages at 
my household. (ID128, male, born in Brazil) 
Violent weather event as they can lead to accidents and destruction of our 
home. (ID237, male, born in France) 
Amongst the various impacts of climate change on dwellings, the impacts of 
flooding were mentioned with regularity: 
Extreme weather: hail storms can damage my property, as would flood. 
(ID348, female, born in Lebanon) 
The river at our back fence has reached the fence twice in the last year, having 
never done it before. The combination of sea level rise and more severe 
storms may cause the river to invade the garden. (ID213, male, born in 
Australia) 
We live opposite a canal. There were flooding from the canal in the past. 
(ID170, female, born in Vietnam) 
In the place where we living, my house gets flooded when it rains for few 
days, mould grow, carpet get wet. (ID276, female, born in Egypt) 
Bushfires were also identified as a cause of concern and potential damage to dwellings, 
in a climate changing present and future: 
We usually worry about bushfires because we live next to a bush, except 
because now we’ve sort of moved out of that area … it’s a less of the bush 
area, so we don’t really have that sort of worry anymore …I don’t really see 
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much of that like huge impact aside from the little small damages to the house. 
(Lisa, female, born in China) 
Increased risk of bushfire threatening my family's property. Increased storm 
severity and flash flooding impacting my day-to-day household activities. 
(ID242, female, born in Australia) 
Most of these impacts on dwellings relate to acute climatic events. However, Ghulam also 
noted the longer term consequences of climate change for the soundness and structure of 
his dwelling:  
I think heatwaves increase the cost of living, because the house and 
everything is warm, so more deterioration [of] things in house and the 
materials outside, even our outer paint and everything start [to deteriorate] 
very quickly. (Ghulam, male, born in Pakistan) 
5.5.7 Summary: householders’ perceptions of climate change impacts  
Taken together, the insights provided by survey respondents and interviewees suggest 
that householders’ perceptions of how climate change has impacted and/or will impact 
their households are simultaneously wide-ranging and nuanced. They were able to 
describe their households’ connections to broader systems and networks of provision and 
recognise that climate change will have diverse ramifications for their everyday lives as 
a result. For the most part, they described the tangible implications of those climate 
change impacts on their day-to-day lives: rising food costs and altered diets; reduced 
water availability, increasing water costs; fluctuating reliability of energy sources like 
electricity and gas; difficulties commuting and carrying out economic and social 
activities; and wavering routines and wellbeing. In addition to these indirect impacts, the 
householders involved in this study demonstrated that they are cognisant of the direct 
climate change risks they face, including those related to their own health, safety, and 
dwellings. However, somewhat surprisingly, these were mentioned at a far lesser 
frequency than the indirect impacts of climate change. For these householders, the 
financial burdens associated with climate change are paramount. However, the frequency 
with which particular impacts were mentioned does not necessarily signal the gravity of 
concern that householders feel. A separate set of questions delved further into this topic.  
 
159 
5.6 Which climate change impacts are householders most worried about?  
In order to ascertain which climate change impacts householders are most worried about 
and their concerns about direct and indirect impacts respectively, survey respondents and 
interviewees were asked how worried they are about climate change impacting different 
aspects of life. Survey respondents indicated that they are most worried about climate 
change impacting their households’ day-to-day costs of living (26.5% are extremely 
worried and 33.2% moderately worried) (Figure 5-7). Only one-in-ten (10.2%) survey 
respondents are not at all worried about climate change-induced increases to their costs 
of living. Respondents also revealed that they are particularly worried about their family 
members’ health and wellbeing. One quarter (25.2%) are extremely worried about family 
members living overseas (if applicable), and one-in-five are extremely worried about their 
families’ health and safety in Australia (21.7%). Notably, householders are more worried 
about their family members (either overseas or in Australia) than they are about their own 
health and safety. Only 15.7 per cent of survey respondents are extremely worried about 
their own health and safety. Nevertheless, a majority of respondents are at least ‘slightly 
worried’ about climate change impacting each of the listed aspects of their life, and a 
majority are at least moderately worried about all of the listed aspects except property 
value and day-to-day activities (Figure 5-7). 
 
Figure 5-7: Proportion of survey responses to the question ‘How worried are you about climate 
change negatively impacting the following aspects of your life?’ (n = 300-325) 
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This trend was also evident across the open-responses to the survey question ‘Thinking 
about your household, what are the impacts of climate change that you are MOST worried 
about?’ Each impact that participants mentioned was coded according to the most relevant 
theme (for example, food related, water related, heat related) and aggregated to reveal a 
suite of concerns across the sample. More than half of the 549 impacts mentioned by 
respondents involved indirect climate change impacts on their households related to 
water, energy, the cost of living, food, and lifestyle (Figure 5-8). This finding highlights 
that the householders involved in this study are just as worried, if not more worried, about 
the indirect and more-than-climate impacts of climate change on their households as they 
are about its direct impacts on their health and dwellings.  
 
Figure 5-8: Coded responses to the question ‘Thinking about your household, what are the 
impacts of climate change that you are MOST worried about?’ Survey respondents often stated 
more than one impact: 549 impacts were coded from 256 responses. Dotted segments indicate 
indirect impacts.  
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The fact that householders tended to express most concern about indirect climate change 
impacts on elements of household functioning is particularly interesting given a 
considerable proportion of respondents also anticipate that the place where they live will 
be directly impacted by natural hazards in the next 20 years (Table 5-8). Thus this result 
cannot be explained by a perception that their own places of residence are in particularly 
safe or protected localities. In a separate closed-response question, three quarters (74.9%) 
of the survey respondents indicated that they expect their households to be affected by 
heatwaves in the next 20 years, while more than half expect to be impacted by severe 
storms (64.7%) and drought or water shortages (51.9%). Nearly a third of respondents 
think that they will be affected by flooding from rainfall (34.5%) and by bushfires 
(32.9%) in the next 20 years.   
Table 5-8: Survey responses to the question ‘Do you think any of the following risks will affect 
the place where you live within the next 20 years?’ Respondents indicated as many as applicable. 
(n = 61-280) 
Risks to household Proportion of responses (%) 
Heatwaves 74.9 
Severe storms 64.7 
Drought/water shortage 51.9 
Flooding (rainfall) 34.5 
Bushfires 32.9 
Coastal storm surges 20.6 
Sea level rise 19.5 
Flooding (river) 16.6 
Coastal erosion 16.3 
These results indicate that the householders involved in this study are not only cognisant 
of how they will experience climate change impacts in and amongst their everyday 
household functioning, but are just as concerned, if not more concerned, about those 
indirect impacts of climate change as they are about the direct impacts they are likely (by 
their own estimation) to face. Concerns about rising costs of living were particularly 
prevalent throughout the survey and interview data, alongside concerns which stem from 
householders’ inherent connections to, and interdependence on, the broader networks and 
systems (social, economic, technological, and regulatory) that make up neighbourhoods, 
cities and regions (Head et al., 2013). Liz (female, born in England) provided a 
particularly astute example of these interrelationships when describing the impacts of 
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climate change that she worries about most; and their interactions with ‘social structures’ 
‘economic uncertainty’ and governance: 
It’s not so much, you know, the impact of a specific thing like a flood [that I 
worry about most] ... You know, it would be really horrible if my house got 
flooded, I’d be really upset about that, but you know, I could cope with that… 
It’s a bit different if it’s just me and my house [being affected], than if, you 
know, major systems are affected, and you end up with some sort of chaos …  
The things that worry me are things like the responses to refugees, say, and 
this kind of idea that we can make ourselves this island and we can separate 
ourselves off … People in overseas nations who are much more vulnerable to 
climate change are going to become climate refugees … how do we deal with 
these things in a humanitarian way? [There is] this kind of ‘far- right’ sort of 
approach of …‘Every person for themselves’ … [and] that’s what really 
concerns me … 
Infrastructure and systems and climate; that’s what enables people to have, 
you know, us to have a civilisation … [to have] social stability … and ways 
of life and culture and all of these things. [But] those things are quite prone 
to [disruption]; they're not as strong people think they are. You know, food 
systems and things like that that; we have become so dependent on things 
being delivered ‘just-in-time’ and it’s all quite fragile really… if we mess 
about with those things …  
… I suppose most of what we’ve talked about [in this interview] is like the 
impact [of climate change] on me and my house as if it’s like sort of 
something that I [can avoid], you know, if I insulate my home and I make 
sure it’s not going to flood, and I do all these things – and that’s okay – but 
that’s not really actually the main risk …  
… The main risk is that, you know, some extreme event causes huge 
disruption to the power supply and transport systems and food is disrupted 
and people, you know, have sort of social issues and it sort of gets entrenched 
…And if you have repeated things like that, the resilience to be able to cope 
with that can get stretched. (Liz, female, born in England)  
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5.7 Discussion and conclusions  
This chapter has examined data collected via the questionnaire and interviews in order to 
address the second objective of this research project; to investigate householders’ 
perceptions of how climate change has impacted and/or will impact their households. It 
is clear from the data garnered from the questionnaire and interviews that the vast 
majority of householders in this study believe climate change impacts are already 
happening and that climate change is mainly caused by human activities. Many 
householders feel that certain impacts of climate change are already happening (e.g. 
worsening heatwaves, bushfires, storms and rising electricity prices); while others remain 
in the future (e.g. increased threat to human health from diseases or damage to 
infrastructure). Further, a majority of survey respondents and interviewees perceive a 
range of direct and indirect impacts are already happening in Australia due to climate 
change, or will happen in the near future.  
When describing how they think their households have or will be impacted by climate 
change, householders tended to focus on indirect impacts that will manifest in and 
amongst their day-to-day lives, including impacts on food, water, energy, transport, 
infrastructure, and especially costs of living. Less frequently, they described direct 
impacts on their own health and wellbeing, their families’ health and wellbeing, and their 
dwellings. When asked what impacts of climate change they are most worried about, 
householders indicated that they are just as concerned, if not more concerned, about the 
indirect consequences of climate change (particularly as they relate to their households’ 
costs of living) as the direct impacts (e.g. heatwaves, storms, sea-level rise) often studied 
in adaptation research. 
Overall, householders demonstrated a strong ability to conceptualise and describe the 
diverse impacts of climate change that are already affecting, or will affect, their 
households. They also illustrated an understanding of their households as being connected 
to a broad array of networks and systems – rather than existing as separate or isolated 
‘black boxes’. This perspective resonates with the ‘connected households’ framework 
described by Head et al. (2013) and detailed in Chapter Three. Their ability to think in 
such a nuanced way is perhaps surprising given the (poor) level of public discussion and 
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debate on this topic in Australia and weak leadership from Australian politicians and 
policymakers on climate change adaptation at the household scale.  
Another surprising – and reassuring – aspect of the findings was the widespread level of 
knowledge and concern across the sample population, almost irrespective of their 
demographic differences. Based on existing literature, far more discrepancies were 
expected across different demographic and cultural groups, but such differences were not 
apparent in this study. The result is that the findings are relatively consistent across 
diverse Australian households (in terms of age, education, income level, cultural 
background and country of birth): they believe in climate change, they believe it is already 
(or will soon) happen, and they are worried about it – especially its impacts on their 
household budgets. First-hand experiences and second-hand knowledge of weather-
related events and their flow-on effects certainly appeared to inform people’s perceptions 
in this regard. For migrant householders, some of these first-hand experiences and 
second-hand observations came from their own experiences pre-migration, as well as 
their continued connections to people and places overseas. Taken together with previous 
climate change surveys and studies in Australia, the findings suggest that most 
households have a fairly intuitive understanding of climate change impacts at the 
household scale, and political leadership is lagging behind public opinion on this issue.  
The original findings presented here certainly vary from previous studies which have 
suggested that it is difficult for individuals to detect and comprehend climate change 
based on their personal experience (Weber, 2010), or daily activities (Lorenzoni and 
Pidgeon, 2006), or that individuals do not have direct experiences of climate change per 
se, due to the temporal scale of climatic changes (Button, 2013). Such studies have 
suggested that surveys of public perceptions of climate change show evidence of a 
disconnect between climate change and people’s personal experiences. Thus survey 
respondents in developed countries have tended to think that – rather than affecting 
themselves – climate change will disproportionately impact: somewhere else 
(Leiserowitz et al., 2010; Spence and Pidgeon, 2010; Wibeck, 2014), someone else 
(Leiserowitz et al., 2010; Spence and Pidgeon, 2010); people living in developing 
countries (Spence et al., 2012); or future generations (Hanson-Easey et al., 2013). Other 
studies have suggested that, as an issue of concern, climate change lacks salience in 
people’s everyday lives. For example, Australian surveys have shown that climate change 
 
165 
is considered to be a lower priority compared to ‘non-climatic’ issues: health, 
employment, education, income or the costs of living (Elrick-Barr et al., 2015; Hanson-
Easey et al., 2013; Leviston et al., 2013); and other environmental issues such as water 
management, air quality, pollution, deforestation, mining, and waste (Leviston et al., 
2013; Office of Environment and Heritage, 2013). This study has approached the above 
issues differently; it has sought to break down the binary between climatic and ‘non-
climatic’ issues by using the framework of direct and indirect, or more-than-climate, 
impacts (detailed throughout Chapter Two), and the seeming dichotomy between 
personal concern and concern for others. In so doing, it has shown that householders 
understand that various aspects of their household functioning – including those ‘non-
climatic’ priority issues often identified in survey research (health, employment, 
education, income and costs of living) – have already, and will continue to be, impacted 
indirectly by climate change. So too that people can (and do) believe climate change is 
likely to affect other people in more serious ways, while at the same time believing they 
will also be touched by its impacts. The participants in this study certainly do not consider 
themselves to be immune or isolated from the effects of climate change. 
The findings presented here also add to existing adaptation research which has called for 
climate change research and communication to connect more meaningfully and 
systematically with people’s day-to-day lives, experiences, concerns, and contexts in 
order to increase awareness of, and engagement with, climate change and overcome the 
cognitive distancing discussed above (Clayton et al., 2015; Elrick-Barr et al., 2015; 
Hanson-Easey et al., 2013; Moser, 2014). Those and similar studies have argued that 
people’s perceptions of climate change can be influenced by local weather conditions and 
individuals’ personal observations and experiences of weather events or changes (Donner 
and McDaniels, 2013; Egan and Mullin, 2012; Li et al., 2011; Spence et al., 2011; Szafran 
et al., 2013; Whitmarsh, 2008; Zaval et al., 2014); and that individuals draw on their direct 
and vicarious experiences of local weather events to explain how climate change has, or 
will, impact their own communities (Hanson-Easey et al., 2013; Linnekamp et al., 2011). 
By connecting climate change to local scales and such experiences, climate change can 
become a more salient issue for households (Lorenzoni and Pidgeon, 2006; Spence et al., 
2012). The findings of this study indicate that householders are already making these 
links of their own volition; they are not only capable of comprehending the diverse 
impacts of climate change on their households, but are adept at doing so. 
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6. CLIMATE CHANGE ADAPTATION AT THE HOUSEHOLD SCALE: 
HOUSEHOLDERS’ UNDERSTANDINGS AND PRACTICES 
6.1 Introduction 
The third objective of this research project was to ascertain whether, and how, 
householders understand and practise climate change adaptation at the household scale. 
This chapter presents quantitative and qualitative data collected via the research 
questionnaire and interviews which address this objective. The chapter begins by 
establishing survey respondents’ understandings of the term ‘climate change adaptation’, 
before reporting on whether, and which, householders have already taken actions to adapt 
to climate change. It then examines how survey respondents and interviewees have 
adapted to direct and indirect climate change impacts and how they plan to do so in the 
near future. That examination reveals that householders are primarily adapting to indirect 
climate change impacts (more so than direct climate change impacts) and that they are 
doing so reactively, and sometimes inadvertently. Their decision-making is underpinned 
by household functioning, budgets and autonomy, rather than household attributes like 
cultural background. The final section discusses the interplay between climate change 
adaptation and mitigation in householders’ lives, and summarises the implications of 
these findings for households, and for adaptation research and policy.  
6.2 Have householders heard of ‘climate change adaptation’?  
To gauge familiarity with adaptation terminology, survey respondents19 were asked if 
they had heard of the phrase ‘climate change adaptation’. Just over half (50.9%) indicated 
that they had not, while 17 per cent were ‘unsure’ (Figure 6-1). Approximately one-in-
three respondents (32.1%) had heard the phrase. This level of familiarity is higher than 
that found in previous Australian surveys; Leviston et al. (2013) reported that only 18.1 
per cent of respondents had heard of ‘climate adaptation’ in 2012, and 26.7 per cent were 
familiar with the term in 2013 (Leviston et al., 2014). In the former study, familiarity with 
climate change adaptation was linked to respondents’ climate change beliefs: those who 
                                                 
19 As interviewees were drawn from the survey sample, testing their familiarity or understanding of the 
terminology of ‘climate change adaptation’ was deemed unnecessary. Instead, interviewees were 
questioned about their households’ adaptive practices. Thus, their insights feature more prominently in the 
latter half of this chapter, from Section 6.5 onwards.  
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thought climate change was not happening were least likely to have heard of the term. 
Those who were unsure if climate change was happening were most familiar with the 
term (Leviston et al., 2013). In this study, there were no significant differences between 
familiarity with the term ‘climate change adaptation’ and respondents’ climate change 
attitudes and concerns, or demographic attributes20, perhaps due to the high level of belief 
in climate change across the sample (as discussed in Chapter Five). Respondents who had 
heard of climate change adaptation, however, were significantly more likely to also 
indicate that they feel well-informed about climate change (71.7%), compared to 
respondents who had not heard of climate change adaptation (55.7%) (x2 = 9.569, df = 4, 
p =.048).  
 
Figure 6-1: Survey responses to the question ‘Have you heard of the phrase ‘climate change 
adaptation’?’ (n = 318) 
These findings suggest that survey respondents’ familiarity with climate change 
adaptation may be linked to its growing presence in climate change information and 
discourse. However, familiarity with the term is insufficient to ascertain levels of 
understanding. Previous studies have shown that Australians have limited understandings 
of climate change adaptation and struggle to differentiate between adaptation and 
mitigation (Leviston et al., 2013; van Kasteren, 2014). Survey respondents in this study 
were asked to define ‘climate change adaptation’. Their responses are discussed in the 
following section.  
                                                 
20 Including gender, age, education, income, dwelling type, dwelling tenure, country of birth, languages 
spoken at home and religious affiliation. 
32.1%
50.9%
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Yes
No
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6.3 How do householders describe ‘climate change adaptation’?  
When asked to explain what they think the phrase ‘climate change adaptation’ means, 
most survey respondents reiterated elements of the phrase itself. ‘Change’, ‘climate’ and 
‘adapt’ were the three most frequently used words when analysed using a text frequency 
query. Other frequently used words included ‘impacts’, ‘effects’, ‘adjust’, ‘behaviour’, 
‘living’, ‘lifestyle’ and ‘environment’ (Figure 6-2). These words are commonly used in 
definitions of climate change adaptation, including that used by the IPCC21. However, 
there was a notable tendency amongst survey respondents to paraphrase the term (for 
example, ‘adapting to climate change’) without adding new information or demonstrating 
understanding of the term. Respondents who were unsure if they had heard of climate 
change adaptation were particularly reliant on the words ‘change’, ‘climate’ and ‘adapt’ 
in their explanations; these accounted for nearly 40 per cent of the total words used in 
their responses (Table 6-1). Those who had not heard of climate change adaptation also 
used these words frequently (31% of the total words used). Dependence on these circular 
definitions likely indicates an inability (or reluctance) amongst these respondents to offer 
further explanation. 
 
Figure 6-2: A word cloud text frequency generated using Nvivo software for the survey 
question ‘What do you think the term ‘climate change adaptation’ means?’  
                                                 
21 Adaptation: ‘the process of adjustment to actual or expected climate and its effects. In human systems, 
adaptation seeks to moderate or avoid harm or exploit beneficial opportunities. In some natural systems, 
human intervention may facilitate adjustment to expected climate and its effects’ (IPCC, 2014c, p. 118). 
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Respondents who had heard of climate change adaptation used a broader vocabulary 
when explaining the term. ‘Change’, ‘climate’ and ‘adapt’ accounted for only 24 per cent 
of the words they used. Most incorporated new and insightful information in their 
explanations, demonstrating understanding of the terminology. While respondents who 
were unsure or had not heard of ‘climate change adaptation’ were more limited in their 
terminology, they still brought additional relevant words into their definitions (e.g. 
‘cope’, ‘deal’, ‘adjust’ and ‘behaviour’), but less frequently (Table 6-1). This suggests 
many were capable of imagining and inferring the meaning of the term. There were no 
discernible differences in relation to understandings of climate change adaptation 
between respondents of different cultural backgrounds. 
Table 6-1: The top 15 words used by survey respondents (who had, had not or were unsure if 
they had heard the phrase ‘climate change adaptation’) when explaining what they think the 
phrase ‘climate change adaptation’ means.22 
Respondents who had 
heard of climate change 
adaptation  
Respondents who had NOT 
heard of climate change 
adaptation  
Respondents who were 
unsure if they had heard of 
climate change adaptation 
Words 
used 
(n = 1399) 
Proportion 
of words 
(%) 
Words 
used 
 (n = 1370) 
Proportion 
of words 
(%) 
Words 
used 
( n= 410) 
Proportion 
of words 
(%) 
change 11.44 change 15.66 change 16.82 
climate 8.10 climate 9.50 adapt 11.36 
adapt 4.05 adapt 6.03 climate 11.36 
SUBTOTAL 23.59  31.19  39.54 
impact 2.26 behaviour 1.80 adjust 3.64 
effects 1.55 impact 1.80 human 2.73 
means 1.19 living 1.80 effects 2.27 
adjust 1.07 lifestyle 1.41 behaviour 1.82 
environment 1.07 use 1.41 lives 1.82 
life 1.07 means 1.16 way 1.82 
behaviour 1.07 way 1.16 able 1.36 
making 1.07 deal 0.90 impact 1.36 
take 0.95 make 0.90 life 1.36 
happening 0.83 cope 0.90 make 1.36 
living 0.83 effects 0.90 survive 1.36 
prepare 0.83 adjust 0.77 affect 0.91 
SUBTOTAL 13.79  14.91  21.81 
                                                 
22 Subtotals do not add to 100 per cent as respondents used a multitude of other words not listed here.    
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Thematic analysis of the qualitative survey responses revealed four recurring and 
interrelated components of climate change adaptation as described by participants: stimuli 
(adaptation to what?), action (how to adapt?), actors (who adapts?) and timing (when to 
adapt?). These four themes were also carried through the interviews and are discussed in 
the following sections with illustrative examples.  
6.3.1 Stimuli: adaptation to what? 
Survey respondents frequently described ‘climate change adaptation’ as a response to the 
direct, climatic consequences of climate change. These consequences were variously 
characterised as ‘impacts’, ‘effects’ or ‘changes’, or more specific stimuli such as 
‘heatwaves’ and ‘sea-level rise’:   
Responding to the impacts of climate change and dealing with its effects – 
e.g. living in a different way to suit the climate/available resources. (ID52, 
female, born in Australia, had not heard of the phrase, emphasis added) 
These might include changing habits and consumption choices, or 
governments putting in place solutions to sea-level rise impacts on low-lying 
areas. (ID197, female, born in Australia, had heard of the phrase, emphasis 
added) 
Be adaptable to climate change e.g. heatwaves go indoor w/ air con, go 
swimming etc. (ID366, unknown gender, born in Hong Kong, had heard of 
the phrase, emphasis added) 
There were limited mentions of indirect, non-climatic stimuli (such as reduced water 
availability or rising electricity costs) amongst responses that focused on what stimuli 
necessitate adaptation. Indirect stimuli were mentioned more commonly amongst 
responses that described adaptive actions and actors (discussed below).  
6.3.2 Action: how to adapt? 
Survey respondents were able to identify a range of practical adaptation strategies when 
explaining how adaptation could be practised, and some of these focused on indirect 
impacts: 
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Learning to live in a different way – perhaps with less water or electricity or 
moving away from coastal or rural (bush) areas. (ID287, female, born in 
Australia, had not heard of the phrase, emphasis added) 
Installing wherever possible energy and water saving devices. Adapting 
farming practices to ensure crops grown are selected on their best use of 
resources available. (ID28, female, born in Australia, had not heard of the 
phrase, emphasis added) 
In contrast to climate change mitigation, climate change adaptation requires 
societies and individuals to put in place practices, infrastructure and other 
methods to cope with impacts of climate change. (ID197, female, born in 
Australia, had heard of the phrase, emphasis added) 
Such responses indicate that survey respondents understand adaptation to be an active 
and participatory process. They described taking actions or making changes in order to 
adjust, rather than perceiving adaptation being a passive process or forgone conclusion. 
6.3.3 Actors: who adapts? 
A clear theme raised by survey respondents was that adaptation is an active practice 
enacted by someone or something, though this responsibility was assigned to diverse 
entities by different respondents. Some assigned responsibility to government and 
policymakers:  
This [sic] are strategies/plans by government to manage the risks of a 
changing climate to our assets, essential infrastructure and services such as 
our waterways, our transport systems, and our healthcare and emergency 
response systems. It can also relate to plans of individual and households. 
(ID31, female, born in Poland, had heard of the phrase, emphasis added) 
It refers to policies that will assist people severely affected by climate change 
to adapt to the new conditions. (ID37, female, born in Australia, had heard of 
the phrase, emphasis added) 
However, many survey respondents focused on household-level responsibility for climate 
change adaptation: 
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Adapting our lifestyle – housing, energy consumption, diet – to meet the 
challenges of climate change. (ID374, female, born in Australia, had not 
heard of the phrase, emphasis added) 
Industry and individual households make changes to deal with the impact of 
climate change and prepare for future impacts of climate change (ID25, 
female, unknown country of birth, unsure if they had heard of the phrase, 
emphasis added) 
Practices in everyday lives that will help in minimizing [sic] impacts to the 
environment and all activities that helps an individual or family adapt or 
adjust to the existing climate change induced changes in everyday life. 
(ID195, female, born in the Philippines, had heard of the phrase, emphasis 
added) 
Such responses shed light on who householders think is responsible for adapting to 
climate change, and their perceptions of their own responsibility to do so as actors in 
adaptation.  
In a separate pair of questions survey respondents were specifically asked to what extent 
they thought different groups (federal, state and local governments and individuals) 
should be responsible for preparing for, and responding to, climate change impacts. As 
shown in Figure 6-3 and Figure 6-4, the Australian Federal Government was assigned the 
highest responsibility: over 90 per cent of respondents indicated that it should be highly 
responsible. Each lower tier of government was assigned less responsibility. Households 
were characterised as the least responsible: only 49.1 and 58.5 per cent of survey 
respondents feel that households are highly responsible for preparing and responding to 
climate change respectively. While households were ascribed less responsibility than 
governments, only 4.4 per cent of respondents indicated that households have no 
responsibility at all. Overall, householders surveyed in this study think higher-level 
governments are most responsible for adapting to climate change, but their responses did 
not negate all responsibility from themselves and other householders. These findings are 
reflective of trends found by Leviston et al. (2014). In that study, respondents (surveyed 
between 2010 and 2013) consistently assigned greater responsibility to the Australian 
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Federal Government, followed by state governments and local governments. ‘Normal 
individuals’ were assigned least responsibility for responding to climate change. 
 
Figure 6-3: Responses to the survey question ‘To what extent do you think the following groups 
should be responsible for PREPARING for climate change impacts?’ (n = 315-216) 
 
Figure 6-4: Responses to the survey question ‘To what extent do you think the following groups 
should be responsible for RESPONDING TO climate change impacts?’ (n = 312-315) 
This tendency amongst individuals to assign responsibility for climate change adaptation 
to governments runs counter to dominant political approaches which have placed the onus 
for risk-mitigation and personal preparedness onto households (Department of Climate 
Change, 2010; King et al., 2014; Levac et al., 2012). This tension is not unique to climate 
change adaptation; these findings resonate with broader discourses surrounding 
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environmental responsibility and citizenship, and a tendency for the individualisation of 
responsibility within policy and planning agendas on the one hand, and displacement of 
personal responsibility by individuals on the other (Bickerstaff et al., 2008; Bickerstaff 
and Walker, 2002; Blake, 1999; Clarke and Agyeman, 2011; Fahlquist, 2009; Phillips, 
2000). One notable difference between the findings of Leviston et al. (2014) and this 
study was the relatively higher responsibility assigned to government in this study. This 
could be reflective of cultural differences in perceptions of who is responsible for 
addressing environmental issues (Clarke and Agyeman, 2011; Klocker and Head, 2013) 
and the large proportion of overseas-born respondents surveyed in this study.  
6.3.4 Timing: when to adapt? 
Returning to respondents’ explanations of the term ‘climate change adaptation’, 
cognisance of temporality was evident across their responses, with many linking 
adaptation to a particular period of time. Most respondents positioned adaptation as a 
response to climatic changes which exist in the here and now:  
Some level of climate change is unfolding so we need to adapt our way of 
living to make sure we lessen the negative impacts. (ID63, female, born in 
Australia, had not heard of the phrase, emphasis added) 
To adapt with recent and current climate change. Changing our daily living 
behaviour. (ID355, male, born in Indonesia, had not heard of the phrase, 
emphasis added)  
Accepting that climate change is happening and modifying my life to be 
prepared to face it. (ID348, female, born in Lebanon, had heard of the phrase, 
emphasis added) 
Fewer respondents framed adaptation solely as a preparatory response for probable 
climatic changes in the future, however, respondents regularly incorporated a dual focus 
on present and future:  
Some sort of strategies to adopt in order to ‘adapt’ our behaviour and 
expectations to the changes happening now and in the next future. (ID131, 
male, born in Italy, had not heard of the phrase, emphasis added) 
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I think it means adjusting our day-to-day activities to cope with the impacts 
of climate change that are already happening or expected to happen. I think 
it means accepting changes which are seemingly inevitable and maintaining 
an as close to ‘business as usual’ approach to day-to-day life without 
necessarily sacrificing too much comfort to try and prevent or stop climate 
change impacts from accelerating. (ID242, female, born in Australia, had 
heard of the phrase, emphasis added) 
In the latter response, adaptation was framed as a response to climate change alongside 
mitigation.  
6.3.5 Understandings of adaptation versus mitigation 
Several respondents framed adaptation as a response necessitated by failed or insufficient 
mitigation:  
Means that we have accepted that there will be climate change and it is for 
the worse and that we are not willing or able to do anything to either slow it 
down or reverse its effects. (ID15, male, born in Cambodia, had not heard of 
the phrase, emphasis added) 
Learning to live with the problem instead of fixing it. (ID185, male, born in 
Australia, had not heard of the phrase, emphasis added)  
When we fail to mitigate/prevent climate change we have to adapt = change 
life to minimize impact of climate change. (ID391, male, born in Australia, 
emphasis added) 
Others referred to mitigative and adaptive responses interchangeably when explaining 
their understandings of ‘climate change adaptation’: 
Making changes in ones’ life style to reduce the emissions as well [as] making 
changes to lifestyle to cope with the climate change (ID85, female, unknown 
country of birth, had heard of the phrase, emphasis added)  
It means change things and ways what/how we are doing now, so impacts of 
climate change would be less painful. And it also means that slowing down 
climate change. (ID288, male, born in Hungary, had heard of the phrase) 
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It means to limit or try to minimise the damage to the environment and to 
adapt to the environment conditions around and do what is needed. (ID362, 
male, born in Iraq, had heard of the phrase) 
This blurring is not necessarily inaccurate; climate change adaptation and mitigation are 
now understood in many studies as synergistic and overlapping processes (Ayers and 
Huq, 2008; Becken, 2005; Biesbroek et al., 2009; Klein et al., 2007; Landauer et al., 2015; 
Laukkonen et al., 2009; Swart and Raes, 2007; Thornbush et al., 2013; Wilbanks et al., 
2003). However, a few respondents did inaccurately describe adaptation as mitigation, 
referring to actions like reducing greenhouse gas emissions or preventing climate change. 
These responses suggested a limited understanding of climate change adaptation:  
Changing processes so they are more climate friendly and leave a smaller 
carbon footprint (ID98, female, born in Australia, had heard of the phrase, 
emphasis added) 
I guess it probably means we have to alter our habits around climate change 
prevention, such as produce less household waste by using compost bin and 
worm farm, do 4 minutes showers with cold water, consume less energy and 
water etc. (ID138, male, born in Vietnam, had not heard of the phrase, 
emphasis added) 
I think it means that adapting our lifestyle to protect the environment so that 
it can be sustainable for the future generation (ID121, male, born in 
Indonesia, had not heard of the phrase, emphasis added) 
6.3.6 Summary: survey respondents’ understandings of climate change adaptation 
Taken together, survey respondents’ descriptions of climate change adaptation were 
congruent with that used by the IPCC, and no clear patterns were discernible in relation 
to respondents’ level of understanding of climate change adaptation and their household 
attributes, including cultural background. Even those respondents who had not heard the 
phrase before were typically able to describe adaptation as a response to climate change, 
and specifically, as a response which aims to reduce the harmful consequences of climate 
change. The potential for adaptation to exploit beneficial opportunities, as per the IPCC’s 
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definition, was seldom mentioned. This is unsurprising given the weight of evidence of 
climate change’s predominantly negative consequences and of the way this is reflected in 
media reporting. Two exceptions are noted below:  
It refers to changes in structures and the way we do things that might 
somehow mitigate against the potential damages climate change. And to see 
opportunities to benefit from associated with it. (ID58, born in Australia, 
unknown if they had heard of the phrase, emphasis added) 
Changing habitat, behaviour, business practices, farming locations and 
methods all to take advantage of changes to climate. (ID352, born in 
Australia, had not heard of the phrase, emphasis added) 
A third exception was provided by an interviewee, Peter – although he noted the stark 
imbalance between potential benefits of climate change and its and harmful 
consequences:  
It varies according to where you are in the world as to whether it’s going to 
make it drier or wetter and you know that there are people in the UK who are 
saying 'Yay we will be able to grow tomatoes in the middle of winter, isn’t 
that fabulous' but then there are all the people in Bangladesh who are going 
to be sort of swimming and treading water half their lives. (Peter, male, born 
in Australia) 
Overall, survey respondents’ descriptions of climate change adaptation variously 
described it as being the responsibility of governments, industry, households, individuals, 
or all of these groups collectively. For the most part, survey respondents were clear that 
adaptation is an active process. It involves: actions, adjustment, modification, change. 
The foci and enactment of those adjustments were most commonly described by 
householders as behaviours, practices and technologies. Respondents also indicated 
(implicitly and at times explicitly) that some mitigative actions are also adaptive, and vice 
versa. In so doing, respondents’ demonstrated understandings of adaptation that are not 
only compatible with the definition used by the IPCC (as noted above), but are especially 
attuned to the context of household-scale adaptation. In this regard, householders’ 
understandings of adaptation tend to resonate most with more nuanced definitions of the 
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term, like those offered by Burton (1992), Smit and Wandel (2006) and Tompkins and 
Eakin (2012) (as shown in Table 6-2).  
Table 6-2: A sample of different definitions of climate change adaptation proposed by scholars 
and institutions between 1992 and 2014. Ordered chronologically, emphasis added.  
6.4 Have householders done anything to adapt to climate change?  
In order to gauge whether the study participants had engaged in adaptive actions at the 
household scale, survey respondents and interviewees were asked if they had done 
anything to prepare for, or respond to, climate change. The terms ‘prepare for’ and 
‘respond to’ were used to avoid any confusion around the meaning of climate change 
adaptation (see Section 6.2). Just over one quarter (28.2%) of survey respondents reported 
Source Proposed definitions of climate change adaptation 
Burton (1992, cited 
by Smit et al., 2000) 
 
Adaptation to climate is the process through which people reduce the 
adverse effects of climate on their health and well-being, and take 
advantage of the opportunities that their climatic environment 
provides. 
Stakhiv (1993, cited 
by Smit et al., 2000) 
The term adaptation means any adjustment, whether passive, 
reactive or anticipatory, that is proposed as a means for ameliorating 
the anticipated adverse consequences associated with climate 
change. 
(Pielke, 1998, p. 159) Refers to adjustments in individual, group and institutional behaviour 
in order to reduce society’s vulnerabilities to climate. 
(Smit et al., 2000, p. 
225) 
Adaptation refers to adjustments in ecological-socio-economic 
systems in response to actual or expected climatic stimuli, their 
effects or impacts. 
(IPCC, 2001a, p. 
365) 
Adaptation to climate change refers to adjustment in natural or human 
systems in response to actual or expected climatic stimuli or their 
effects, which moderates harm or exploits beneficial opportunities. 
(Smit and Wandel, 
2006, p. 282) 
Adaptation in the context of human dimensions of global change 
usually refers to a process, action or outcome in a system 
(household, community, group, sector, region, country) in order for 
the system to better cope with, manage or adjust to some changing 
condition, stress, hazard, risk or opportunity. 
(Tompkins and 
Eakin, 2012, p. 3) 
Climate change adaptations are the processes and actions that enable 
people to cope better with increasingly challenging weather and 
climatic conditions. Adaptations may involve the development or 
adoption of a technology, or it can involve building capacity such as 
improved risk management or knowledge enhancement. 
(IPCC, 2014c, p. 
118) 
The process of adjustment to actual or expected climate and its effects. 
In human systems, adaptation seeks to moderate or avoid harm or 
exploit beneficial opportunities. In some natural systems, human 
intervention may facilitate adjustment to expected climate and its 
effects. 
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having done something to prepare for climate change, and 39.6 per cent have done 
something to respond to climate change (Figure 6-5). While the delineation between 
different types of adaptation is often in blurred practice, reactive adaptive actions have 
tended to be more prevalent than anticipatory actions in other adaptation studies (see 
Section 3.2.2). Approximately half of all survey respondents indicated they have not done 
anything to prepare for (58.6%), or respond to (44.9%) climate change. Roughly one-in-
six respondents were ‘unsure’ if they have done anything to prepare (13.2%) or respond 
(15.5%); suggesting that householders are unsure what actions constitute adaptation to 
climate change. When interviewees were asked if their household has already changed or 
done things differently because of changes in the climate or weather, most reported 
having done something to respond or prepare (see Section 6.5). Thus there appeared to 
be a higher level of awareness and action among interviewees than survey respondents, 
likely a result of self-selection bias – with those survey respondents most interested in the 
topic volunteering to participate in a follow-up interview. 
 
Figure 6-5: Survey responses to the questions ‘Has your household done anything to prepare for 
climate change?’ (n = 319) and ‘Has your household done anything to respond to climate change?’ 
(n = 316) 
6.4.1 Which households have prepared for climate change? 
Householders who were older, owned their homes, and lived in a detached dwelling were 
significantly more likely than younger respondents (x2=34.426, df =8, p=.000), renters 
(x2=6.825, df =2, p=.033), and those living in attached dwellings (e.g. apartments) 
(x2=7.399, df =2, p=.025) to report having done something to prepare for climate change 
(Table 6-3). This is likely due to the fact that it is generally easier for home owners and 
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residents of detached dwellings to make physical adjustments to their dwellings (e.g. 
installing solar panels or insulation) (Anton and Lawrence, 2016; Bird et al., 2013; 
Instone et al., 2013; Mee et al., 2014; Poruschi and Ambrey, 2016; Sevoyan et al., 2013). 
Moreover, home owners and residents of detached dwellings are, in turn, more likely to 
be older. There were no significant differences between responses based on respondents’ 
country of birth, duration of residence in Australia, language or religion. Respondents 
who feel well-informed about climate change were significantly more likely to have done 
something to prepare for climate change (36.4%) than respondents who do not feel well-
informed (5.5%) (x2=24.473, df =4, p=.000).   
Table 6-3: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘Has your household done anything to PREPARE for climate change?’ (n = 283–309) 
  Yes (%) No (%) Unsure (%) 
Gender Male 24.3 65.8 9.9 
 Female 30.4 54.5 15.2 
Age < 34 years 4.8** 80.7* 14.5* 
 35-44 years 42.5** 47.5* 10.0* 
 45-54 years 29.6** 55.6* 14.8* 
 55-64 years 41.9** 45.2* 12.9* 
 65+ years 32.6** 56.5* 10.9*  
Education Secondary 28.8 63.5 7.7 
 Tertiary  28.3 57.9 13.8 
Income Med to high 27.5 59.7 12.8 
 Low 31.9 52.8 15.3 
Tenure Own/mortgaged 30.2* 54.5* 15.3* 
 Renting 18.6* 70.9* 10.5* 
Dwelling Detached 30.8* 51.6* 17.6* 
 Attached 26.7* 64.7* 8.7 
Country of birth Australia 30.3 57.8 11.9 
 Overseas 26.9 59.1 14.0 
Country of birth Very high/High HDI 28.9 57.3 13.8 
 Med/Low HDI 26.3 63.2 10.5 
Duration Australian-born 30.3 57.8 11.9 
 >20 years 30.2 53.1 16.7 
 6-20 years 30.8 57.7 11.5 
 < 5 years 16.3 69.8 14.0 
Language English only 31.7 55.6 12.7 
 Speaks LOTE  25.3 60.3 14.4 
Religion Christianity 33.3 58.3 8.3 
 Other religion 23.0 62.3 14.8 
 No religion  26.4 56.9 16.7 
* Significant at p <0.05       ** Significant at p <0.01 
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6.4.2 Which households have responded to climate change?  
In terms of socio-demographic characteristics, householders who have lived in Australia 
for more than five years, or speak only English at home were significantly more likely 
than respondents who have lived in Australia for less than five years (x2=14.409, df =6, 
p=.025), or speak a language other than English at home (x2=9.105, df =2, p=.011) to have 
done something to respond to climate change (Table 6-4). This appears to be related to 
the fact that these respondents (i.e. those who have lived in Australia for less than five 
years or speak a language other than English at home) were significantly more likely than 
long-term residents and English-speaking households to be younger (x2=79.879, df =12, 
p=.000 and x2=17.760, df=4, p=.001, respectively), renting (x2=64.110, df =3, p=.000 and 
x2=2.842, df =1, p=.092, respectively), and living in an attached dwelling (x2=64.839, df 
=3, p=.000 and x2=12.895, df =1, p=.000, respectively) – all of which were important 
factors in household preparation for climate change (Table 6-3). Yet, age, tenancy status 
and dwelling type were not statistically significant in the context of responding to climate 
change (Table 6-4). This inconsistency makes these findings difficult to interpret. 
Respondents who feel well-informed about climate change were significantly more likely 
to have responded to climate change (51.5%) than respondents who do not feel well-
informed (12.7%) (x2=38.485, df =4, p=.000). 
These results seem to indicate that households that have undertaken adaptive actions tend 
to be those that are feel well-informed about climate change and are more established in 
their households; they are older, own their homes, live in detached dwellings and have 
lived in Australia for a lengthy period of time. Younger respondents, renters, respondents 
living in apartments, and newly-arrived migrants are less likely (or perhaps able) to have 
done something to adapt to climate change. These differences appear to be symptomatic 
of external barriers to adaptation (which I revisit in Chapter Seven), rather than a lack of 
awareness or interest amongst the latter respondents. In a separate Likert-style question, 
a majority of survey respondents (including the young, renters, apartment-dwellers and 
newly-arrived migrants) expressed a willingness to adapt; 78.9 per cent agreed that 
‘preparing for the impacts of climate change is just as important as trying to prevent 
climate change’ (only 9.1% disagreed), and 77.3 per cent agreed that their ‘household 
would be prepared to change our behaviours to adjust to the impacts of climate change’ 
(6.0% disagreed).  
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Table 6-4: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘Has your household done anything to RESPOND to climate change?’ (n = 281 – 306) 
  Yes (%) No (%) Unsure (%) 
Gender Male 31.5 52.3 16.2 
 Female 44.4 39.7 15.9 
Age < 34 years 27.7 60.2 12.0 
 35-44 years 42.5 37.5 20.0 
 45-54 years 40.7 38.9 20.4 
 55-64 years 49.2 37.7 13.1 
 65+ years 41.3 41.3 17.4 
Education Secondary 32.7 48.1 19.2 
 Tertiary  41.6 43.7 14.7 
Income Med to high 41.9 43.3 14.8 
 Low 32.4 46.5 21.2 
Tenure Own/mortgaged 42.5 41.5 16.0 
 Renting 33.7 54.7 11.6 
Dwelling Detached 40.4 41.7 17.9 
 Attached 40.0 47.3 12.7 
Country of birth Australia 46.8 41.3 11.9 
 Overseas 35.6 46.6 17.8 
Country of birth Very high/High HDI 41.2 42.4 16.3 
 Med/Low HDI 33.9 53.6 12.5 
Duration Australian-born 46.8* 41.3* 11.9* 
 >20 years 44.7* 39.4* 16.0* 
 6-20 years 36.5* 48.1* 15.4* 
 < 5 years 16.3* 58.1* 25.6* 
Language English only 48.8* 39.2* 12.0* 
 Speaks LOTE  31.8* 49.7* 18.5* 
Religion Christianity 36.8 50.5 12.6 
 Other religion 44.3 36.1 19.7 
 No religion  40.6 19.7 15.4 
* Significant at p <0.05       ** Significant at p <0.01 
6.5   How do householders practise climate change adaptation? 
When asked in an open-ended question to describe actions they have taken to prepare for 
or respond to climate change, the most common actions identified by survey respondents 
were: changing behaviours to reduce energy and water usage, installing solar panels and 
rainwater tanks, adding insulation to their homes, recycling, and using more energy 
efficient lighting and appliances (Table 6-5 and Table 6-6). Other actions included 
growing their own food, reducing car usage and using public transport. Few respondents 
(less than 5%) indicated in their open-responses that they are preparing for, or responding 
to, climate change by installing solar hot water, using renewable energy, planting native 
or drought tolerant plants in their gardens to reduce water usage, planting trees for shade 
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or cooling, using air conditioning to keep cool, seeking information or education about 
climate change, or engaging in some form of activism.  
Table 6-5: Survey responses to the question ‘Please describe the actions your household has taken 
to PREPARE for climate change’ (n =101) 
Action Proportion of respondents (%)  
Reduced energy use 36.3 
Reduced water use 23.5 
Recycling 12.7 
Installed solar panels 11.8 
More energy efficient lighting/appliances 10.8 
Home insulation 10.8 
Grow own food 9.8 
Reduced car use 9.8 
Rainwater tanks 8.8 
Household infrastructure for thermal comfort 7.8 
 
Table 6-6: Survey responses to the question ‘Please describe the actions your household has 
taken to RESPOND to climate change’ (n =124) 
Action Proportion of respondents (%) 
Reduced energy use 44.4 
Reduced water use 27.4 
Recycling 16.9 
Reduced car use 11.3 
Home insulation 10.5 
More energy efficient lighting/appliances 9.7 
Household infrastructure for thermal comfort 8.9 
Rainwater tanks 7.3 
Installed solar panels 5.7 
Use public transport 5.7 
Most of the adaptive actions described by survey respondents therefore related to indirect 
climate change impacts on energy, water, food, and transport. The lone direct climate 
change impact apparent amongst the responses was heat. Survey respondents rarely 
described adaptive responses to other climatic impacts, such as storms, flooding or sea-
level rise (for example, purchasing insurance, or mitigating against storm and flood 
damage). These five stimuli – energy, water, food, transport and heat – were also raised 
by interviewees when they were asked to explain how they have and/or will prepare 
for/respond to climate change (which is unsurprising given the interviewees were drawn 
from the survey sample). While these themes were raised by the participants, without 
prompting, in response to open-ended questions, a separate set of closed-response 
 
184 
questions was also posed toward the end of the survey asking respondents to imagine five 
different scenarios and specify how they would respond to each. The five scenarios also 
happened to relate to energy, water, food, transport and heat (these themes were drawn 
from the literature review completed prior to the questionnaire design, see Section 4.3.1). 
Closed-response options were provided for respondents to indicate which actions they 
would be most likely or unlikely to implement, and which actions they consider to be 
easy or difficult (Table 6-7). Given this intersection of topics and survey and interview 
data, the following sections detail how survey respondents and interviewees believe they 
would adapt to (or are already adapting to) these five stimuli by reducing their energy 
use, reducing water use, consuming and producing food, reducing car use, using public 
transport, and preparing and coping with heat.   
Table 6-7: Scenario-based survey question and possible responses (an ‘other’ option was 
provided but not used sufficiently to allow coding of additional action categories)  
Scenario Possible householder actions  
Food availability: Imagine severe 
storms have impacted agriculture 
and now some fruit and vegetables 
(such as bananas, tomatoes and 
capsicums) are very expensive and 
some are not available at all 
Pay for more expensive Australian products; Buy 
cheaper imported products; Stop buying these products; 
Grow your own fruit or vegetables 
 
Water scarcity: Imagine a drought 
has caused water prices to rise and 
water restrictions to be put in place 
for your area 
Use the same amount of water but pay more; Change 
our behaviours to use less water; Install a rainwater 
tank; Use water efficient appliances or fittings; Wait for 
government assistance 
Rising electricity costs: Imagine 
the cost of electricity has risen 
substantially for your household 
Use the same amount of electricity but pay more; 
Change our behaviours to use less electricity; Install 
solar power; Use energy efficient appliances or lights; 
Wait for government assistance 
Rising fuel costs: Imagine the cost 
of fuel for your vehicle has doubled 
Pay the extra cost; Use your vehicle less; Use public 
transport, walk or cycle more; Buy (or use) a fuel-
efficient vehicle; Buy (or use) an electric/hybrid vehicle; 
Wait for government assistance 
Wellbeing heat: Imagine summers 
are now very hot, and you are 
having trouble keeping cool on a 
day during a heatwave 
Use an air-conditioner in your home; Rely on natural air-
flow (e.g. open windows, doors); Go to a cool place (e.g. 
shopping centre, cinema, library); Go to a cool place 
outdoors (e.g. a shady backyard, park, or near a 
river/beach); Go to a cool place outdoors to swim (e.g. a 
backyard pool, the beach, or a river); Visit friends or 
family who have air-conditioning; Go for a drive with 
the car air-conditioner on; Have a cool shower 
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6.5.1 Reducing energy use 
When asked an open-response question about adaptive actions they have undertaken to 
respond to, or prepare for, climate change over a third of survey respondents reported 
reducing their energy use (44.4% and 36.3% respectively – as was shown in Tables 6-5 
and 6-6). Other actions related to energy consumption were also prominent amongst 
survey responses; one-in-ten respondents had installed solar panels to prepare for climate 
change, and approximately 10 per cent had installed more efficient lighting or appliances 
and home insulation. When prompted to imagine a scenario in which the cost of electricity 
had risen substantially for their household (Table 6-7), most survey respondents indicated 
that they would react in similar ways; by using energy efficient appliances or lights 
(70.5% very likely) or by changing their behaviours to use less electricity (47.5% very 
likely) (Figure 6-6). Survey respondents were much less likely to indicate that they would 
wait for government assistance to cope with such a scenario (only 10.2% were very 
likely), or continue using the same amount of electricity but paying more (18.8% very 
likely).   
 
Figure 6-6: Survey responses to the question ‘How likely would your household be to take each 
action in response to the ‘Scenario: Imagine the cost of electricity has risen substantially for your 
household’ (n = 308-319) 
These findings echo others which have shown that households are inclined to respond to 
climate change by producing and/or consuming solar power (Byrne et al., 2016; 
McManus et al., 2014; van Kasteren, 2014), using energy-efficient lighting/appliances, 
and practising energy-saving behaviours (Poruschi and Ambrey, 2016; Reser et al., 2012; 
10.2
70.5
33.2
47.5
18.8
25.2
23.5
27.7
35.6
27.6
35.4
3.4
21.9
6.6
39.9
29.3
2.5
17.1
2.8
13.6
0% 20% 40% 60% 80% 100%
Wait for government assistance
Use energy efficient appliances or lights
Install solar power
Change our behaviours to use less
electricity
Use the same amount of electricity but pay
more
Proportion of responses (%)
Very likely Likely Unlikely Very unlikely
 
186 
Strengers and Maller, 2012; Unsworth et al., 2013; van Riper et al., 2013; Waitt et al., 
2012). When survey respondents were asked how easy or difficult each of the listed 
actions would be in the context of the aforementioned scenario (pertaining to rising 
electricity prices), many indicated that using energy efficient appliances or lights and 
changing behaviours to use less electricity would be the easiest; and waiting for 
government assistance or installing solar power would be the most difficult (Figure 6-7). 
Their reticence to wait for government assistance may be linked to a protracted period of 
inaction at the Federal Government level on providing support for renewable energy 
sources, and addressing Australia’s rapidly rising electricity costs (Australian 
Competition and Consumer Commission, 2018; Blowers, 2018; Verrender, 2018).  
 
Figure 6-7: Survey responses to the question ‘How difficult would it be for your household to 
take each action in response to the ‘Scenario: Imagine the cost of electricity has risen substantially 
for your household’ (n = 297-308) 
Interviewees described similar approaches when asked how they would prepare for 
climate change impacts related to household energy. Monica reported that she would ‘just 
try to use electricity less’ and Nam explained that his household ‘don’t use [a] heater, we 
change our lightbulbs to the LED… I don’t use the dryer, I don’t use dishwasher machine 
… and we consume less energy’. Emmanuel and Kevin also reported reducing their 
energy use by minimising their use of energy-demanding appliances like clothes dryers 
and air-conditioning. On the topic of air-conditioning, Kevin said ‘I refuse to use it’. 
Instead, he uses ‘only fan[s] and air’ to keep cool and ease his energy usage and costs. 
Peter also explained how his household has replaced their inefficient heating system with 
a more efficient one to reduce their energy usage:  
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I mean one change that we made…there is a vast gas boiler downstairs that 
was used to heat the place and you know there is ducting all over the place 
and we superannuated that, we just shut it down and using this, this air 
conditioner [instead]… it’s amazingly efficient, you know, where it was 
costing us sort of five dollars an hour to run the other thing it costs us about 
a dollar a day to run this. (Peter, male, born in Australia)  
Elizabeth, Chris and Steve have installed solar panels in order to produce their own 
electricity and Holly has installed solar hot water. However, the motivating factors behind 
these decisions were not always purely environmental. This reflects important insights 
from the household sustainability literature that were identified in Chapter Three; just as 
householders’ act in environmentally sustainable ways inadvertently (due to other 
concerns, including financial ones) (Hitchings et al., 2015a; Krueger and Agyeman, 2005) 
– so too householders’ adaptive actions are often inadvertent. Elizabeth explained the two 
factors she and her husband considered before installing solar panels:  
There were two things: thinking for the future, and the money we can save. 
Because I’m not Mother Teresa … the bottom line is whatever you do, if you 
can help the environment but also make money with it, why wouldn’t you do 
it? (Elizabeth, female, born in Switzerland) 
The importance of balancing these costs was particularly important for Elizabeth given 
the upfront costs of the solar panels – ‘first it costs us money, we had to take up a loan, 
pay off the loan, pay an interest rate’ – and the related sacrifices, ‘if we wouldn’t have 
done that [installed solar panels] we could have gone on that holiday.’ Holly (female, 
born in Australia) also noted the importance of costs alongside other concerns: 
The hot water system we put in last year was $7000, it’s a lot of money. I 
can’t say … we’re getting that money back with every water bill, because 
we’re not. But over time we will, and it’s a really big move to not rely on any 
other method of heating and just harness the sun for your hot water, it’s 
fantastic … so cost is an issue but it’s also efficiency and just trying to 
minimise the impact we have, as much as we can within our budget. 
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Chris (female, born in England) also explained how her household’s decisions to install 
solar power and rainwater tanks were motivated by factors other than climate change 
adaptation: ‘It saves money, but it’s [also] environmentally [motivated], it means we use 
less electricity and using less electricity is using less coal power or whatever’. For Chris, 
any climate change-related benefits were described as ‘an added bonus’. 
Cross-tabulations between what survey respondents are likely to do (in response to rising 
electricity costs) and socio-demographic characteristics reveal that respondents are more 
likely to change their behaviours to use less electricity if they are female (x2=6.891, df=1, 
p =.009) or live in an attached dwelling (x2=6.912, df=1, p =.009) (Table 6-8). A larger 
proportion of females also indicated that they would use energy efficient appliances or 
lights compared to male respondents (x2=4.073, df=1, p =.044). Perhaps the most 
significant link, however, existed between respondents’ age and the likelihood of 
installing solar power (x2=11.437, df=4, p =.022). Respondents aged between 45-54 years 
of age are most likely to install solar power (78.4%), followed by respondents aged under-
35 (64.7%) and 35-44 year olds (59.0%). The oldest age group of survey respondents, 
over-65s, are least likely to install solar power (48.8%). This difference could be a 
reflection of the initial financial outlay involved in purchasing and installing solar power, 
and the lengthy timeframe required for the investment to ‘break-even’ (rather than tenure 
status, as home ownership is highest amongst respondents aged over-65). As noted by 
Elizabeth (above), the decision for her household to install solar power was one that 
needed to be balanced alongside other financial considerations, and one that would 
ultimately prove cost-effective during their lifetime. In the context of managing climate 
change risks, Hanson-Easey et al. (2013, p. 39) noted similar householder concerns about 
the ‘initial outlay’ of water-saving technologies and other costly investments, and the 
need for such investments to pay ‘for itself in a timeframe that was deemed affordable.’ 
These practical and financial considerations appear to have played an important role in 
householder decision-making with regards to installing solar power.  
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Table 6-8: Cross-tabulations of socio-demographic characteristics and responses to the survey 
question ‘How likely would your household be to take each action in response to ‘Scenario: 
Imagine the cost of electricity has risen substantially for your household’ (n = 277-308) 
 Use the same 
amount of 
electricity but 
pay more: 
Likely 
Change 
behaviours 
to use less 
electricity: 
Likely 
Install 
solar 
power: 
Likely 
Use energy 
efficient 
appliances 
or lights: 
Likely 
Wait for 
government 
assistance: 
Likely 
Gender      
Male 50.0 85.3** 64.3 90.8* 33.1 
Female 43.3 94.2** 59.1 96.3* 37.8 
Age      
< 34 years 38.8 95.3 64.7* 94.1 45.9 
35-44 years 56.4 95.0 59.0* 95.0 27.5 
45-54 years 48.0 94.3 78.4* 98.1 34.7 
55-64 years 46.8 84.1 53.1* 93.8 34.8 
65+ years 41.9 89.4 48.8* 93.6 28.9 
Education      
Secondary 45.8 90.6 64.7 90.7 38.8 
Tertiary  45.7 90.8 60.2 94.8 35.2 
Income      
Med to high 47.6 92.1 62.1 94.4 33.0* 
Low 40.0 90.3 61.2 95.9 47.1* 
Tenure      
Own/mortgaged 50.3 88.2 63.6 92.6 31.8 
Renting 44.0 95.2 58.5 96.5 40.5 
Dwelling      
Detached 49.7 87.5** 66.7 93.1 33.3 
Attached 41.7 95.9** 57.0 96.6 37.5 
Country of birth      
Australia 41.1 89.2 59.6 94.5 23.4** 
Overseas 48.9 92.2 62.9 95.3 41.8** 
Country of birth      
Very high/High HDI 47.7 91.1 59.7 95.6 30.5** 
Med/Low HDI 40.7 91.2 72.2 93.0 55.4** 
Duration      
Australian born 41.1 89.2 59.6 94.5 23.4* 
>20 years 55.4 91.6 61.7 96.9 43.2* 
6-20 years 50.0 92.6 64.0 92.6 42.3* 
< 5 years 35.0 95.1 65.0 95.1 40.0* 
Language      
English only 41.5 91.4 57.6 94.5 20.3** 
Speaks LOTE  50.3 90.8 64.9 94.9 45.9** 
Religion      
Christianity 40.2 87.9 61.3 91.8** 36.5** 
Other religion 48.3 89.8 68.9 88.5** 51.7** 
No religion  48.3 92.4 59.6 98.6** 27.8** 
* Significant at p <0.05       ** Significant at p <0.01 
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A significantly higher proportion of respondents indicated they are likely to wait for 
government assistance (in response to rising electricity costs) if they are on a low income 
(x2=4.396, df=1, p =.036), overseas-born (x2=10.379, df=1, p =.001), had migrated to 
Australia five to 20 years ago (x2=10.973, df=3, p =.012), speak a language other than 
English at home (x2=21.013, df=1, p =.000), or follow a non-Christian religion 
(x2=10.656, df=2, p =.005) (Table 6-8). This could be reflective of culturally different 
perceptions about who is responsible for addressing environmental issues (Clarke and 
Agyeman, 2011; Klocker and Head, 2013). Overall, it is apparent from these findings that 
householders had already implemented a range of useful strategies to reduce their energy 
usage and costs. Some of these actions were made by householders with climate change 
adaptation in mind; however, this was not the sole, or even most important, motivating 
factor behind many of these decisions.   
6.5.2 Reducing water use 
As shown in Tables 6-5 and 6-6, approximately one quarter of survey respondents 
indicated that they have already reduced their household water usage in response to and 
in preparation for climate change (27.4% and 23.5% respectively). Specific actions 
related to reducing mains water consumption evident in survey responses included: 
installing water tanks (nearly one-in-ten had done so), and planting native or drought 
tolerant plants. When prompted to imagine a scenario in which drought had caused water 
prices to rise and water restrictions to be put in place in their area, survey respondents 
indicated that they would most likely change their behaviours to reduce their water usage 
(43.9% very likely) and use water efficient appliances or fittings in their homes to use 
less water (47.8% very likely) (Figure 6-8). They were least likely to indicate they would 
wait for government assistance, and few indicated they would use the same amount of 
water but pay more for it (only 14.1% very likely). Over half of the respondents indicated 
they would likely or very likely install a rainwater tank. These findings suggest that 
householders would be inclined to adapt to water shortages in proactive and sustainable 
ways.  
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Figure 6-8: Survey responses to the question ‘How likely would your household be to take each 
action in response to the ‘Scenario: Imagine a drought has caused water prices to rise and water 
restrictions to be put in place for your area’ (n = 308-321) 
In the context of drought and water scarcity, other studies have reported that householders 
respond by installing rainwater tanks, collecting greywater to water gardens, installing 
water-efficient appliances and fittings (like flow-restricted showerheads) (Gibson et al., 
2015; Higginbotham et al., 2014; Hurlimann, 2011; Mee et al., 2014; Strengers and 
Maller, 2012; Tapsuwan et al., 2014), and practising other water-saving behaviours 
(Lindsay et al., 2017; Reser et al., 2012; Unsworth et al., 2013; van Riper et al., 2013; 
Waitt et al., 2012). These trends suggest that Australian householders are well-versed at 
adjusting to water scarcity and appear to reflect the apparent ease with which such 
changes can be made – perhaps an artefact of their familiarity as households in Greater 
Sydney needed to make such changes during the Millennium Drought. Indeed, when 
asked how easy or difficult each of the possible responses to the aforementioned scenarios 
would be, 79.5 per cent of survey respondents indicated that using water efficient 
appliances would be very easy or easy, and 69.8 per cent indicated that changing their 
behaviours to use less water would be very easy or easy. Using the same amount of water 
but paying more was easy for the lowest proportion of respondents (Figure 6-9). 
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Figure 6-9: Survey responses to the question ‘How difficult would it be for your household to 
take each action in response to the ‘Scenario: Imagine a drought has caused water prices to rise 
and water restrictions to be put in place for your area’ (n = 293-305) 
Interviewees described similar approaches when they explained how they would prepare 
for climate change impacts related to water availability. Liz (female, born in England), 
Amanda (female, born in Australia) and Amale (female, born in Syria) have installed 
rainwater tanks in anticipation of reduced water availability. Amale explained that she 
installed a rainwater tank ‘in preparation for a drought’ and that ‘when it doesn’t rain for 
a month then we use all of it’. Amanda also had drought in mind when installing her 
rainwater tank, though it ‘wasn’t directly because we were worried about climate change’. 
She also thought it was ‘the right thing to do’ environmentally to ‘make use of’ the 
rainwater runoff, and that if she were to sell her home ‘in the future … all houses are 
going to need one anyway, either that or … it will increase the sale value of the house.’ 
Other interviewees explained that they are taking steps to reduce their water usage, or 
recycle grey water around their home. For example, Hannah (female, born in Australia) 
has ‘water saving [fittings] in the shower’ and Nam (male, born in Vietnam) ‘install[ed] 
low-flow water [fittings and appliances], we use a better washing machine that consume 
less water’. Nam also explained that he captures greywater to water his gardens, while 
Monica reuses greywater for cleaning:  
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I wash [dishes] by hand in the bucket … and when I have a shower I try to 
recycle the greywater … I try to limit my time in the shower as well … 
because it’s the bath tub I sit in the bath tub have bucket and then I block the 
water drain so I can recycle some … to give to the garden. (Nam) 
I mean to recycle the waters which I normally do… normally most of the time 
I hand wash my clothes but I use that water to clean the floor [and] toilets at 
the same time. (Monica, female, born in China) 
Cross-tabulations between what survey respondents are likely to do and socio-
demographic characteristics reveal that they are more likely to change their behaviours to 
use less water (x2=4.048, df=1, p =.044), and use water efficient appliances and fittings 
(x2=6.172, df=1, p =.013) if they are renting (Table 6-9). A majority of home-owners are 
also likely to make these changes; however, they are ultimately less likely to make either 
change (89.3% and 86.5%, respectively) than renters (96.5% and 96.4%, respectively). 
This was true for rental tenants living in either attached or detached dwellings: 97.0% of 
renters in attached dwellings and 94.4% of renters in detached dwellings indicated that 
they would likely use less water in response to increased water prices and water 
restrictions, compared to 90.8% of home-owners in detached dwellings and 86.4% of 
home-owners in attached dwellings. Rental tenants’ inclination to adjust their behaviours 
and appliances/fittings in response to water scarcity and rising costs is most likely a 
reflection of their limited autonomy; renters actions are likely to be constrained by their 
landlords and tenancy agreements (Instone et al., 2013; Mee et al., 2014). Home owners 
are more likely to install a water tank (66.7%) than rental tenants (55.6%) and a 
significantly higher proportion of detached households (72.3%) said they would install a 
water tank compared to attached dwellings (54.2%) (x2=10.414, df=1, p =.001). Given 
the analyses showed no significant links to income, these findings tend to indicate that 
autonomy and available space are important barriers to installing a rainwater tank. 
Respondents who said they were likely to wait for government assistance tended to be 
born overseas (x2=6.761, df=1, p =.009), spoke a language other than English at home 
(x2=10.952, df=1, p =.001) or followed a non-Christian religion (x2=13.963, df=2, p 
=.001). This trend is likely linked to differing perceptions about who is responsible for 
addressing environmental issues, as outlined in Section 6.5.1. 
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Table 6-9: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘How likely would your household be to take each action in response to ‘Scenario: 
Imagine a drought has caused water prices to rise and water restrictions to be put in place for your 
area’ (n = 278-312) 
 Use the same 
amount of 
water but 
pay more: 
Likely 
Change 
behaviours 
to use less 
water: 
Likely 
Install a 
rain 
water 
tank: 
Likely 
Use water 
efficient 
appliances 
and fittings: 
Likely 
Wait for 
government 
assistance: 
Likely 
Gender      
Male 48.7 88.2* 67.0 88.1 30.4 
Female 41.9 94.8* 59.5 90.4 34.2 
Age      
< 34 years 45.9 95.3 61.9 96.5 42.4 
35-44 years 55.0 92.5 59.0 92.5 36.8 
45-54 years 46.0 100.0 72.0 84.3 31.3 
55-64 years 46.0 86.4 63.1 84.6 32.3 
65+ years 34.8 89.6 52.3 91.1 17.8 
Education      
Secondary 50.0 88.7 64.7 90.4 32.0 
Tertiary  43.0 92.9 61.2 89.2 33.1 
Income      
Med to high 45.8 92.7 63.0 88.8 30.7 
Low 43.3 94.4 62.9 92.9 41.8 
Tenure      
Own/mortgaged 44.2 89.3* 66.7 86.5* 30.1 
Renting 48.2 96.5* 55.6 96.4* 36.6 
Dwelling      
Detached 40.1 91.5 72.3* 86.6 33.1 
Attached 47.9 92.5 54.2* 93.2 32.9 
Country of birth      
Australia 38.9 90.9 58.9 88.2 23.4* 
Overseas 47.6 92.8 65.6 91.5 38.2* 
Country of birth      
Very high/High 
HDI 44.7 91.1 60.2* 
89.4 29.2** 
Med/Low HDI 45.5 96.6 75.9* 94.6 49.1** 
Duration      
Australian born 38.9 90.9 58.9 88.2 23.4 
>20 years 46.3 93.8 62.8 89.4 38.9 
6-20 years 52.8 90.9 66.7 92.3 38.5 
< 5 years 47.5 92.7 70.0 95.1 35.9 
Language      
English only 37.6* 91.3 57.4 88.9 21.8* 
Speaks LOTE  50.6* 92.0 67.5 91.2 40.1* 
Religion      
Christianity 38.3 89.8 67.4* 86.5 31.2* 
Other religion 49.2 88.7 72.9* 88.3 50.8* 
No religion  45.8 93.8 55.8* 92.3 23.9* 
* Significant at p <0.05       ** Significant at p <0.01 
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6.5.3 Consuming and producing food 
Only one-in-ten survey respondents indicated that they are already growing their own 
food as a means of adapting to climate change (see Table 6-5). In other studies, 
householders have also considered growing their own fruits and vegetables to be an 
adaptive action (Gibson et al., 2015; Instone et al., 2013; van Kasteren, 2014). When 
prompted to imagine a scenario in which the availability and costs of some fruit and 
vegetables have been impacted by severe storms, survey respondents indicated that they 
would most likely buy cheaper imported products (21.7% very likely) or stop buying 
these products (19.7% very likely) (Figure 6-10). These actions are adaptive in the sense 
that they enable householders to avoid the more expensive products, but they are not 
proactive or particularly sustainable strategies in the long run. Householders indicated 
that they are less likely to pay for more expensive Australian products, or grow their own 
fruit and vegetables, although around half of respondents were still likely or very likely 
to say they would do this.  
 
Figure 6-10: Survey responses to the question ‘How likely would your household be to take each 
action in response to the ‘Scenario: Imagine severe storms have impacted agriculture and now 
some fruit and vegetables (such as bananas, tomatoes and capsicums) are very expensive and 
some are not available at all.’ (n = 310-314) 
When asked how easy or difficult each of the possible responses would be, respondents 
indicated that buying cheaper imported products would be the easiest and paying more 
for expensive Australian products or growing their own fruit and vegetables would be 
most difficult action to implement under the aforementioned scenario (Figure 6-11). 
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Figure 6-11: Survey responses to the question ‘How difficult would it be for your household to 
take each action in response to the ‘Scenario: Imagine severe storms have impacted agriculture 
and now some fruit and vegetables (such as bananas, tomatoes and capsicums) are very expensive 
and some are not available at all.’’ (n = 298-301) 
Amongst the interviewees, Amale (female, born in Syria) explained that she grows her 
own fruit and vegetables as one means of preparing for climate change and changing food 
availability/prices in particular. She is not entirely self-sufficient, but her garden has 
certainly increased her ability to provide for herself and her family: 
I just eat whatever greens I have in the garden. I make a salad, [so there is] no 
need to buy anything because … I’ve got the all the greens that you can 
imagine … I don’t go to the shop to buy greens.  
Nam also grows his own vegetables to be more self-sufficient and save money:  
We grow our vegetables … [it is] enjoyable when you [can compare] … “In 
the market, I will have to spend this much, and now I save it.” And it grows 
abundant and you can just eat, give to friends … it kind of make you feel 
healthy, organic, and they taste so good. (Nam, male, born in Vietnam) 
Nam also noted that his household is consuming less meat due to his environmental 
concerns, which has the added bonus of being healthier: ‘[We] just eat less meat, more 
veggie … normally we would have like meat every day but now we try to cut few days a 
week without meat, we try to go healthier and greener.’ Like Nam, Sue (female, born in 
Australia) grows vegetables and has changed the way she cooks and plans meals, in part 
because of environmental change, but also for her own health. She explained that she does 
not ‘make much of a distinction between the health of the planet and my own health … 
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it’s all kind of one’. Luca (male, born in Italy) also described balancing different 
priorities. He was thinking of buying ‘a property that’s a bit outside the city’ to ‘have a 
bit of piece of land’ to grow his own fruit and vegetables, however, he has not done so 
because of family and financial concerns: ‘because we just got the baby, and then the 
prices are pretty high.’ 
Cross-tabulations between what survey respondents indicated they are likely to do (in the 
context of food price increases and decreased food availability) and socio-demographic 
characteristics revealed that respondents are more likely to be prepared to pay more for 
expensive Australian products if they own their home (x2=4.911, df=1, p =.027), were 
born in Australia (x2=6.027, df=1, p =.014), speak only English at home (x2=8.923, df=1, 
p =.003) and have lived in Australia for a longer duration (x2=12.597, df=3, p =.006) 
(Table 6-10). Older respondents are also more likely to say they would pay for expensive 
Australian products (67.7% of 55-64 year olds and 65.2% of over-65s), compared to 
younger respondents (52.4% of under-35s). Respondents earning a medium to high 
income are more likely to favour paying for expensive Australian products (61.2%) than 
those earning a low income (50.7%). Younger respondents are more inclined to buy 
cheaper imported products (x2=11.418, df =4, p=.022); 78.6 per cent of under-35s are 
likely to buy cheaper imported products compared to 52.2 per cent of over-65s. More than 
78 per cent of overseas-born respondents indicated they are likely to buy cheaper 
imported products, compared to 56.2 per cent of Australian-born persons (x2=15.885, 
df=1, p =.000). Migrants who have lived in Australia for less than five years are 
particularly likely to do so (87.8%).These trends are consistent with Australian and 
international research on consumer preferences and willingness-to-pay for ‘local’ food, 
beyond the context of climate change. That research has shown that older, wealthier 
individuals tend to be more willing to pay a premium for local food (Feldmann and 
Hamm, 2015; Stanton et al., 2012), and the willingness-to-pay for more expensive 
domestic vegetables in Australia increases the longer individuals have resided in the 
country (Ariyawardana et al., 2017). Respondents who live in detached dwellings 
(57.9%) were significantly more likely than those living in attached dwellings (44.1%) to 
report growing their own fruit/vegetables (x2=5.744, df=1, p =.017), though respondents 
who were born in a low-medium HDI country (59.6%) are even more likely to do so. 
Other Australian studies have also documented migrant households’ proclivity for 
growing fruits and vegetables (Head et al., 2004).  
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Table 6-10: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘How likely would your household be to take each action in response to ‘Scenario: 
Imagine severe storms have impacted agriculture and now some fruit and vegetables (such as 
bananas, tomatoes and capsicums) are very expensive and some are not available at all.’ (n = 281-
305)  
 Pay more for 
expensive 
Australian 
products: Likely 
Buy cheaper 
imported 
products: 
Likely 
Stop buying 
these 
products: 
Likely 
Grow your 
own fruit or 
vegetables: 
Likely 
Gender     
Male 56.4 69.5 58.1 52.6 
Female 60.2 70.6 60.2 50.0 
Age     
< 34 years 52.4 78.6* 63.1 47.6 
35-44 years 60.0 75.0* 60.0 62.5 
45-54 years 53.1 75.0* 69.4 58.0 
55-64 years 67.7 66.7* 53.0 51.5 
65+ years 65.2 52.2* 54.3 41.3 
Education     
Secondary 56.9 62.7 53.2 53.1 
Tertiary  59.3 71.7 60.6 50.2 
Income     
Med to high 61.2 69.8 61.6 52.3 
Low 50.7 75.7 61.8 48.5 
Tenure     
Own/mortgaged 64.1* 67.5 55.3* 52.8 
Renting 50.0* 75.0 70.2* 49.4 
Dwelling     
Detached 63.5 67.7 58.3 57.9* 
Attached 54.9 73.1 61.5 44.1* 
Country of birth     
Australia 68.5* 56.2** 61.0 51.9 
Overseas 54.0* 78.2** 58.9 50.3 
Country of birth     
Very-High HDI 58.7 69.1 58.1 49.0 
Med-Low HDI 60.7 73.7 66.1 59.6 
Duration     
Australian born 68.5* 56.2 61.0 51.9 
>20 years 59.6* 73.2 55.8 47.9 
6-20 years 58.5* 77.8 64.2 56.6 
< 5 years 36.6* 87.8 58.5 48.8 
Language     
English only 69.4* 53.3** 60.2 46.3 
Speaks LOTE  52.0* 81.1** 59.1 54.1 
Religion     
Christianity 51.1 74.2 54.8 43.2 
Other religion 61.0 65.6 60.0 58.3 
No religion  62.9 68.6 62.0 53.2 
* Significant at p <0.05       ** Significant at p <0.01 
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6.5.4 Reducing car use and using public transport  
When asked an open-response question, 11.3 per cent of survey respondents reported 
reducing their car use in response to climate change and 9.8 per cent reported doing the 
same in preparation for climate change (as was shown in Tables 6-5 and 6-6). Only one-
in-twenty respondents (5.7%) indicated that they have increased their use of public 
transport in response to climate change. When prompted to imagine a scenario in which 
the cost of fuel for their vehicle has doubled, survey respondents indicated that they would 
most likely respond by using public transport, walking, or cycling more (40.3% very 
likely) and using their vehicle less (35.6% very likely) (Figure 6-12). Respondents were 
much less likely to say they would wait for government assistance (9.8% very likely). 
Reducing vehicle use and using public transport has also been identified by households 
as an adaptive action in other Australian studies (Elrick-Barr et al., 2016a; McManus et 
al., 2014; Unsworth et al., 2013; van Riper et al., 2013).  
 
Figure 6-12: Survey responses to the question ‘How likely would your household be to take each 
action in response to the ‘Scenario: Imagine the cost of fuel for your vehicle has doubled’ (n = 
297-305) 
When asked how easy or difficult each of the possible responses to fuel price increases 
would be, respondents indicated that using public transport, walking, or cycling more 
would be the easiest adaptations to implement (62.5% very easy or easy), while buying 
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or using an electric/hybrid vehicle would be the most difficult (71.9% very difficult or 
difficult) (Figure 6-13). The latter finding is likely a result of the high cost of 
electric/hybrid vehicles, as well as lagging government support and infrastructure for 
electric/hybrid vehicles in Sydney and New South Wales more generally (Gotsis, 2018; 
Knaus, 2017). International research has also shown that personal attributes, attitudes, 
and values influence consumer decisions to purchase or use electric/hybrid vehicles 
(Barbarossa et al., 2017, 2015; Degirmenci and Breitner, 2017; Egbue and Long, 2012; 
Junquera et al., 2016; Li et al., 2017).  
 
Figure 6-13: Survey responses to the question ‘How difficult would it be for your household to 
take each action in response to the ‘Scenario: Imagine the cost of fuel for your vehicle has 
doubled’ (n = 285-290) 
Interviewees provided similar answers related to reducing their use of private vehicles as 
a way of adapting to climate change. Hannah and Rosie, for instance, live in Sydney’s 
inner-city so do not have, nor need, a private vehicle as the area is well-serviced by public 
transport. Rosie (female, born in New Zealand) described this as an adaptive advantage: 
‘Not having a car because I don’t need one, and I would do that for as long as possible.’ 
Hannah (female, born in Australia) also spoke about the adaptive advantages of ‘the 
current place that I’m living’ because she ‘wouldn’t have to spend as much money on 
fuel’ when prices ‘go up’:  
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Being quite centrally located does reduce my mileage than I would need to 
travel if I needed to hop in a car 50 km away to get to somewhere. 
Vijai (male, born in India), Sue (female, born in Australia), and Reg (male, born in 
Australia) also use public or active transport wherever they can, and identified this as an 
adaptive response to climate change. Vijai explained that ‘us[ing] public transport 
wherever I can’ is one simple thing he does with environmental change in mind. 
Cross-tabulations between what respondents are likely to do (in the context of fuel price 
increases) and socio-demographic characteristics reveal that they were more likely to say 
they would pay extra for fuel if they are on a medium-high income (x2=4.669, df=1, p 
=.031), or have lived in Australia for a longer period of time (x2=12.616, df=3, p =.006) 
(Table 6-11). Respondents were significantly more likely to say they would use public or 
active transport if they are renting (x2=6.883, df=1, p =.009), living in an attached 
dwelling (x2=22.996, df=1, p =.000), or migrated to Australia within the last five years 
(x2=8.967, df=3, p =.030). Respondents are particularly likely to use public or active 
transport if they live in an attached dwelling (89.5%) rather than a detached dwelling 
(66.2%), which is likely because attached dwellings are more centrally located in urban 
areas. The fact that migrants who have lived in Australia for less than five years are also 
far more likely to use public or active transport (95.0%) compared to migrants who have 
lived in Australia for 6-20 years (76.9%), more than 20 years (74.2%) and people who 
were born in Australia (72.4%), is likely attributable to a tendency for recent migrants to 
be far less car-dependent than other residents (Klocker et al., 2015), alongside higher rates 
of apartment-living amongst migrants in Australia (ABS, 2017g). Recently arrived 
migrants (x2=8.445, df=3, p =.038) and respondents on high incomes (x2=7.296, df=1, p 
=.007) were also significantly more likely to say they would buy or use a hybrid/electric 
vehicle. Much like the trends observed in Sections 6.5.1 and 6.5.2, respondents who were 
born overseas (x2=10.013, df=1, p =.002), have lived in Australia for a shorter period of 
time (x2=10.143, df=3, p =.017), speak a language other than English (x2=8.420, df=1, p 
=.004), or observe a non-Christian religion (x2=14.180, df=2, p =.001) were more likely 
to say they would wait for government assistance.  
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Table 6-11: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘How likely would your household be to take each action in response to ‘Scenario: 
Imagine the cost of fuel for your vehicle has doubled’ (n = 269-298) 
 Pay 
the 
extra 
cost: 
Likely 
Use 
vehicle 
less: 
Likely 
Use 
public or 
active 
transport
: Likely  
Buy/use 
fuel-
efficient 
vehicle: 
Likely 
Buy/use 
electric/ 
hybrid 
vehicle: 
Likely 
Wait for 
government 
assistance: 
Likely 
Gender       
Male 67.3 85.2 81.6 61.4 51.3 29.2 
Female 72.9 79.1 74.5 63.1 48.6 26.1 
Age       
< 34 years 62.7 79.5 84.3 60.2 50.6* 32.1 
35-44 years 72.5 87.5 85.0 64.1 61.5* 35.9 
45-54 years 76.0 83.7 75.5 67.3 62.7* 22.9 
55-64 years 78.1 78.5 69.2 64.1 40.0* 23.1 
65+ years 68.3 86.0 75.0 57.1 40.5* 20.0 
Education       
Secondary 68.1 87.5 74.0 48.9* 33.3* 27.1 
Tertiary  71.2 80.4 78.0 64.3* 52.3* 27.7 
Income       
Med to high 74.3* 79.8 77.1 66.4 55.9** 25.8 
Low 60.0* 87.5 80.0 53.2 36.5** 35.0 
Tenure       
Own/mortgaged 75.0 79.7 72.2** 63.0 45.8 23.9 
Renting 67.1 87.1 86.7** 63.9 58.3 32.1 
Dwelling       
Detached 75.0 81.2 66.2** 62.0 43.4* 26.8 
Attached 66.9 83.6 89.5** 65.5 58.6* 25.9 
Country of birth       
Australia 76.5 80.0 72.4 61.2 46.7 14.7** 
Overseas 67.9 82.6 79.6 64.8 52.2 31.8** 
Country of birth       
Very-High HDI 70.6 80.7 75.1 62.2 46.6* 21.1** 
Med-Low HDI 71.4 86.0 83.9 67.9 64.3* 47.3** 
Duration       
Australian born 76.5** 80.0 72.4* 61.2 46.7* 14.7* 
>20 years 73.9** 83.5 74.2* 62.6 41.8* 30.0* 
6-20 years 72.5** 78.8 76.9* 68.0 66.0* 30.6* 
< 5 years 47.5** 85.0 95.0* 67.5 55.0* 35.9* 
Language       
English only 71.8 82.4 75.4 56.4 43.2 17.2** 
Speaks LOTE  71.6 81.0 77.4 66.3 54.2 32.7** 
Religion       
Christianity 72.7 78.7* 64.8** 58.0 42.7 23.6** 
Other religion 66.7 73.3* 71.2** 62.7 57.6 44.8** 
No religion  72.3 87.8* 86.4** 66.4 50.7 19.3** 
* Significant at p <0.05       ** Significant at p <0.01 
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6.5.5 Preparing and coping with heat 
When prompted to imagine a scenario in which summers are now very hot, and the 
respondent is having trouble keeping cool during a heatwave, survey respondents 
indicated that they would most likely respond by relying on natural air flow to keep cool 
(42.0 per cent very likely) or have a cool shower (32.7% very likely) (Figure 6-14). 
Respondents indicated that they would likely use air-conditioning to keep cool at home 
(24.9%), go to a cool public indoor area like a shopping centre or library (26.4%), go to 
a cool and shady outdoor space (29.3%), or go to an outdoor space to swim (28.5%) at 
lower and fairly similar rates. They indicated that they would not be inclined to go for a 
drive with the car air-conditioner on or visit friends or family who have air-conditioning 
(only 6.9% and 7.4% very likely, respectively).   
 
Figure 6-14: Survey responses to the question ‘How likely would your household be to take each 
action in response to the ‘Scenario: Imagine summers are now very hot, and you are having 
trouble keeping cool on a day during a heatwave:’ (n = 305-314) 
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The inclination of survey respondents to keep cool in ways that do not rely on personal 
air-conditioning is encouraging, since the use of air-conditioning to maintain thermal 
comfort during hot weather and heatwaves is a maladaptive action reported in numerous 
adaptation studies (Banwell et al., 2012; Hansen et al., 2013b; Moore et al., 2016; Saman 
et al., 2013; Sevoyan et al., 2013; Zhang et al., 2017; Zografos et al., 2016). When asked 
how easy or difficult each of the possible responses would be, respondents indicated that 
having a cool shower would be the easiest and visiting friends and family who have air-
conditioning would be most difficult (Figure 6-15). 
 
Figure 6-15: Survey responses to the question ‘How difficult would it be for your household to 
take each action in response to the ‘Scenario: Imagine summers are now very hot, and you are 
having trouble keeping cool on a day during a heatwave’ (n = 290-300). 
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cooler room because we have got another room here [and] we can sit there’ – and uses 
natural cross-ventilation to keep cool:  
I put fly screen so I can open the windows. There weren’t any fly screens 
before when we came so we put fly screens and when it’s very hot we open 
the windows on both sides and then we can sit comfortably here.  
Amale has also installed ‘heavy curtains to shield the sun because that will keep us cool 
in the summer’ and uses her backyard swimming pool in the event that it becomes too hot 
indoors:  
[The pool] has the advantage of keeping us cool in summer, like we go for a 
swim, it is so much better to have a swim than sitting indoors. 
Liz (female, born in England) noted that she is also ‘changing quite a few things around 
the house to just to make it a bit easier to keep cool or warm’, while Reg (male, born in 
Australia) ‘put in a ceiling fan and an air-conditioner’ and makes the most of natural 
ventilation:  
I love the fact that I’ve got large sliding doors. In the summertime I just open 
these massive doors up and it cools the whole place down. 
Cross-tabulations between what respondents are likely to do (in the context of future 
heatwaves) and socio-demographic characteristics revealed that respondents who speak a 
language other than English (69.4%) are more likely to say they would use an air-
conditioner than respondents who speak only English (56.0%) (x2=5.609, df=1, p =.018) 
(Table 6-12). Respondents are more likely to use natural air flow to keep cool if they are 
renting (91.9%) rather than home-owners (76.3%) (x2=9.473, df=1, p =.002), and living 
in an attached dwelling (88.2%) as opposed to a detached dwelling (78.0%) (x2=5.538, 
df=1, p =.019). Renters are also more inclined to go to a cool outdoor spot (85.5%) or go 
for a swim (78.3%) than homeowners (68.7% and 65.0%, respectively) (x2=8.565, df=1, 
p =.003 and x2=4.851, df=1, p =.028, respectively). The same pattern was observable for 
respondents who live in attached dwellings (81.3% and 76.2% respectively) compared to 
those who live in detached dwellings (67.9% and 64.1% respectively). Home-owners, 
older respondents and those living in detached dwellings indicated they would be 
significantly less likely to respond in the same ways.  
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Table 6-12: Cross-tabulations of socio-demographic characteristics and survey responses to the 
question ‘How likely would your household be to take each action in response to ‘Scenario: 
Imagine summers are now very hot, and you are having trouble keeping cool on a day during a 
heatwave:’ (n = 277-307) 
 
Use air 
con: 
Likely 
Use 
natural 
air flow: 
Likely 
Go to cool 
place 
(shops): 
Likely 
Go to 
cool 
outdoor 
spot: 
Likely 
Go for 
a 
swim: 
Likely 
Go to 
friends 
with 
AC: 
Likely 
Go for 
drive 
with AC: 
Likely 
Have a 
cool 
shower: 
Likely 
Gender         
Male 67.2 79.3 61.0* 70.1 72.2 28.4 26.5 81.6 
Female 61.6 83.8 72.9* 74.9 67.4 33.3 21.6 86.2 
Age         
< 34 years 64.7 90.6* 74.1 75.3 76.5* 41.2* 28.9 88.0 
35-44 years 60.0 79.5* 70.0 77.5 77.5* 38.5* 23.7 71.8 
45-54 years 62.0 82.7* 70.6 74.5 75.5* 32.7* 24.5 82.0 
55-64 years 67.7 72.3* 60.0 67.7 64.6* 23.1* 20.3 87.7 
65+ years 61.7 87.5* 68.1 70.5 53.3* 15.2* 17.4 89.4 
Education         
Secondary 67.3 82.7 68.0 64.7 57.1 40.8 22.4 88.0 
Tertiary  63.3 82.0 68.3 74.6 71.1 29.3 22.9 83.4 
Income         
Med to high 65.3 83.3 69.4 73.8 73.2 33.6 25.7 84.1 
Low 60.0 79.2 68.6 70.0 62.3 29.4 20.6 88.2 
Tenure         
Own/mortgaged 67.3 76.3** 63.1 68.7** 65.0* 28.6 24.6 82.8 
Renting 56.6 91.9** 73.3 85.5** 78.3* 36.9 25.6 90.4 
Dwelling         
Detached 68.6* 78.0* 64.2 67.9** 64.1* 29.5 21.3 85.2 
Attached 57.6* 88.2* 74.3 81.3** 76.2* 32.6 25.7 86.0 
Country of birth         
Australia 57.4 79.4 66.7 77.8 69.2 33.6 24.8 82.2 
Overseas 68.4 83.4 70.0 71.3 69.1 29.1 22.6 86.7 
Country of birth         
Very-High HDI 63.5 80.3 69.1 74.4 68.6 31.0 22.3 82.8* 
Med-Low HDI 67.9 87.9 68.4 69.6 70.9 30.4 29.1 94.7* 
Duration         
Australian born 57.4 79.4 66.7 77.8* 69.2 33.6 24.8* 82.2 
>20 years 71.9 80.0 67.4 64.9* 64.2 28.4 13.7* 83.9 
6-20 years 63.5 80.4 71.7 69.2* 73.1 34.6 35.3* 92.5 
< 5 years 68.3 95.1 73.2 87.8* 75.6 24.4 28.2* 85.4 
Language         
English only 56.0* 82.3 68.8 76.8 68.5 30.6 21.1 82.8 
Speaks LOTE  69.4* 81.0 68.4 70.4 68.6 30.6 25.7 85.9 
Religion         
Christianity 75.8** 80.4 64.2 70.5 63.8 27.4 22.6 85.3 
Other religion 65.0** 78.3 58.3 64.4 65.5 39.0 31.6 84.5 
No religion  55.2** 82.6 74.1 78.2 73.4 28.7 20.4 84.5 
* Significant at p <0.05       ** Significant at p <0.01 
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6.5.6 Summary: householders’ climate change adaptation practices 
Most of the adaptive actions described by questionnaire respondents when asked an open-
ended question about their preparation for/response to climate change pertained to 
indirect climate change impacts on energy, water, food, and transport – and, more 
specifically, the impacts of these on their household budgets. The main climatic stimulus 
apparent amongst the responses was heat. Survey respondents and interviewees rarely 
described adaptive responses to direct climatic impacts, such as storms, bushfires, 
flooding or sea-level rise. Two exceptions are described below. Holly (female, born in 
Australia) has experienced problems with flooding and drainage at her property, so she 
had drainage installed to ameliorate the effects:  
There have been floods in this area, but in case we start getting floods more 
frequently, I have put in …. a rain garden. The Council has them all over this 
municipality because there are sections of Marrickville Municipality that are 
very steep … They have now put in big drains underneath [at the bottom of 
hills] and then they have grown native plants to absorb a lot of that water … 
So down here, down the side garden where the bulk of the heavy impact water 
coming down the hill, I have built a sort of rockery that slows the pace of the 
water. It doesn’t stop the flow. It just slows it down. And it just sits there for 
a while instead of gushing all the way through the garden. So that is an 
anticipation of more and more flooding events.   
The other thing we did when we renovated … the house … is built on a clay 
shelf, which means it doesn’t absorb the water. So when we had heavy rain it 
was like a little creek under there. The previous owners obviously tried to take 
steps to ameliorate it but they didn’t take the big step that was needed which 
was to put drains in. So we spent a small fortune putting drainage in. 
Holly went on to explain that it is difficult to be definitive about whether these changes 
were made due to climate change: 
 So, all right, did we do that because of climate change? I cannot tell you. We 
did it because we knew that when we had a prolonged rain we would have a 
little stream under the house and it’s really bad [for] the houses to have 
damp…. it is something we have done to ameliorate that and if we’re going 
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to have more and more extreme rain events then it’s an even better step that 
we have taken. (Holly, female, born in Australia)  
Liz (female, born in England) has also prepared for flooding by ‘digging trenches for 
floods’ to redirect water flows away from her house. She also avoids ‘keeping things in 
the garage in the front bit because that’s where it floods’ and ‘keep[s] things a bit off the 
floor in there’ to avoid damage. She has been ‘wondering whether to knock it [the garage] 
down totally and have sort of a shed or something instead that’s higher up’ but had not 
yet decided what to do at the time of interview.  
Some of the actions undertaken by householders, including those described by Holly and 
Liz (above) occurred with climate change in mind. However, climate change adaptation 
was not always the motivating factor behind these decisions. A range of other factors, 
including costs, practicality, health and other household priorities influence 
householders’ decision-making and actions. These other practical concerns were 
highlighted again by Monica, when explaining the trade-offs she made when deciding on 
a residential location that is not prone to natural hazards: 
I live in Westmead, next [train] station from Parramatta. I think it’s [a] 
reasonable place. I mean, [it’s] far away from say, coast area, far away from 
the bushfire and, it’s not much flooding … It do [flood in] some streets but it 
hasn’t happened in my street before … but [I] also need to consider the reality 
as well, how much I could afford and how my son go to school … you need 
that convenience as well. (Monica, female, born in China) 
While climate change adaptation was rarely the primary motivating factor, householders 
have implemented a range of useful strategies to ameliorate the indirect impacts of climate 
change. An overarching trend was that these actions tend to relate to household processes 
and changes in behaviour – things that people can enact (and balance) amongst their day-
to-day lives, and justify amongst other concerns (including household budgets, family 
priorities, and health). Householders also demonstrated an ability to deliberate between 
potential responses to future climate change impacts (both direct and indirect) and elect 
their likely responses. One commonality across these likely responses was that more 
established and autonomous households (for example, home owners, those in detached 
dwellings, and older and Australian-born respondents) were more likely to say they would 
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implement structural changes to their dwellings, while younger respondents, renters, 
those living in apartments, and newly-arrived migrants were more inclined state they 
would adapt their behaviours.    
6.6 Discussion and conclusions  
This chapter has responded to the third objective of this research project; to ascertain if, 
and how, householders understand and practise climate change adaptation at the 
household scale. It is clear from the survey and interview data that most householders 
have not previously heard of climate change adaptation, or are unsure if they have heard 
of it. However, survey respondents’ level of familiarity (32.1% had heard of climate 
change adaptation) is still higher than that found in previous Australian surveys. When 
asked to explain the meaning of the term ‘climate change adaptation’ most respondents 
were able to describe it as a response to climate change which aims to reduce its harmful 
consequences. It was variously described as being the responsibility of governments, 
industry, or individuals, however, most of the study participants acknowledged that 
adaptation is something that they can/will practise in their own households, or have 
already practised in their own households. Survey respondents also demonstrated 
nuanced understandings of adaptation in that many of the actions that mitigate climate 
change can also be adaptive. There were no clear patterns in relation to respondents’ level 
of understanding of climate change adaptation or their household attributes, including 
cultural background.  
Just over one quarter (28.2%) of survey respondents reported having done something to 
prepare for climate change, and 39.6 per cent have done something to respond to climate 
change. Householders described implementing a range of useful strategies to reduce their 
energy and water usage and costs, their reliance on imported foods, their use of private 
motor vehicles, or their exposure to warm temperatures. The households that have taken 
actions to adapt to climate change tend to be more well-informed about climate change 
and more established in their households; they are older, own their homes, live in 
detached dwellings and have lived in Australia for a considerable period of time. Younger 
respondents, renters, respondents living in apartments, and newly-arrived migrants are 
less likely to have done something to adapt to climate change. This finding suggests that 
external barriers to adaptation, rather than a lack of awareness or interest, play an 
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important role in the ability of households to adapt. However, these same factors – age, 
tenure, dwelling type, migrant status – also seemed to play a role in the diverse ways that 
households practise climate change adaptation. Householders described adapting to 
climate change in ways that make sense to them (financially, logistically, and/or morally) 
and that can be accommodated amongst other more pressing concerns of their day-to-day 
lives. Their adaptive actions are therefore motivated by factors other than climate change 
– reducing energy usage saves on costs; installing a rainwater tank helps ease demand on 
dam water; growing their own fruit and vegetables is healthier; living centrally in the city 
makes using public transport more effective. These actions benefit householders, and 
have positive mitigative outcomes, but they are also practices and actions that would 
(perhaps inadvertently) benefit these households in a climate changing world. This 
finding speaks to the concept of ‘inadvertent sustainabilities’ proposed by Hitchings et al. 
(2015). Instead of the value-action gap, Hitchings et al. (2015) refer to the ‘action-value 
opportunity’ of inadvertent environmentalisms, or practices informed by frugality, 
resourcefulness and collectivism – rather than an intent to be ‘green’ – that are 
environmentally beneficial nonetheless (Krueger and Agyeman, 2005). They argue that 
these unheralded practices and skills provide valuable cultural resources and important 
environmental capacities. It is arguable that such practices (even inadvertent ones) will 
prove useful in the context of climate change adaptation. 
While there were few major differences between cultural groups across the range of 
adaptive actions discussed, the propensity to place responsibility on government was a 
key area of difference. Across numerous future climate change scenarios, overseas-born 
respondents and those who speak a language other than English at home, were 
significantly more likely to indicate that they would wait for government assistance. 
Given a lack of government action on a range of climate change impacts – most obviously 
electricity price increases and disrupted availability linked to increased demand during 
heatwaves – this propensity to wait for government assistance may leave such households 
vulnerable. 
The ways that people are adapting to climate change relate predominantly to household 
processes and indirect impacts. This is not surprising given how aware householders in 
this study are of indirect impacts (as discussed in Chapter Five) but it is interesting 
because other studies have not focused on these kinds of these issues in an adaptation 
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context (only from a sustainability point of view). This trend toward adaptation to indirect 
impacts also raises questions about how these types of ‘sustainable/mitigative’ actions 
have been discussed (and dismissed) in previous adaptation literature. Previous research 
has reasoned that householders’ blurring of the boundaries between adaptation and 
mitigation is indicative of a lack of understanding. For example, after recording similar 
adaptive actions as those in this study, van Kasteren (2014) concluded that: participants 
lacked procedural knowledge on how they might adapt to climate change; participants 
could not readily distinguish between actions for mitigation and adaptation; and 
participants were uncertain about the specific actions to undertake to adapt to climate 
change. Based on the findings presented in this chapter, I would argue that the actions 
described by participants in this study are adaptive. Given all of the indirect climate 
change impacts households are likely to face (as described in Chapter Two), and all of 
the indirect ways householders believe they will be impacted by climate change (as 
described in Chapter Five), the study participants’ positioning of these actions as adaptive 
signals a detailed understanding of how the intricacies of everyday life will be (and 
already are being) impacted by climate change.  
One implication of these findings for adaptation research and policy relates to 
householders’ understanding of adaptation. They appear capable of understanding the 
concept, even if recognition or recall of the term ‘climate change adaptation’ is limited 
when prompted in surveys. Encouragingly, most of the householders in this study 
acknowledged that adapting to climate change is something that they can, will, or already 
have practise/d in their own households. A second implication of these findings for 
adaptation research and policy relates to the ways in which householders practise climate 
change adaptation. That is, householders are often motivated to adapt to climate change 
in ways that make sense to them financially, logistically, and/or morally. That is, they are 
adapting (sometimes inadvertently) in ways that can be accommodated amongst their 
day-to-day lives. Further, they are adjusting in ways that adapt their day-to-day lives to 
the indirect climate change impacts they are most concerned about (as discussed in 
Section 5.6). Here, the salience of ‘the everyday’ comes to the fore. As stated in Section 
3.4.2, household sustainability research has recognised that ‘the everyday’ is enormously 
important to households and home life. Effective adaptation research and policy at the 
household scale would likely benefit from a similar focus.  
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7. VULNERABILITIES AND CAPACITIES AT THE HOUSEHOLD SCALE: 
HOUSEHOLDERS’ SELF-PERCEPTIONS 
7.1 Introduction 
A wealth of adaptation research has focused on assessing vulnerability and adaptive 
capacity in order to identify particularly vulnerable regions and communities, and 
prioritise where adaptation efforts are most urgently needed. As discussed in Sections 
3.2.3 and 3.3.3 of this thesis, such assessments have often been framed around five 
capitals – natural, physical, financial, social and human capital. Mortreux and Barnett 
(2017, p. 2) offered the following description of these five capitals:  
• ‘Natural capital to provide the natural resources necessary to sustain a 
livelihood to adapt (such as land, water, and vegetation for farming 
practices); 
• Physical capital to provide the necessary infrastructural support (such as 
roads and irrigation) and technological solutions to impacts; 
• Financial capital to pay for adaptation; 
• Social capital to provide the social bonds and networks to assist 
adaptation; and 
• Human capital to provide the physical and mental resources to adapt 
(education and health).’ 
By using large, quantitative and aggregated datasets (like Gross National Income, 
regional literacy rates or infant mortality rates) as proxies for these factors, vulnerability 
and adaptive capacity could, at least in theory, be measured and calculated for different 
regions and nations (Mortreux and Barnett, 2017). Populations with the fewest resources 
are generally assumed to have the lowest adaptive capacities (Mortreux and Barnett, 
2017). Similar approaches have been applied at more local scales, including the 
household-scale, to assess adaptive capacity as a function of assets or resources and 
householders’ perceptions of risk (Elrick-Barr et al., 2014; Grothmann and Patt, 2005; 
Nelson et al., 2010). More recent research, however, has shown that the relationships 
between adaptive capacity, vulnerability and adaptation are not straightforward, and that 
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‘stocks of assets are not the only or most important explanatory variable’ (Mortreux and 
Barnett, 2017, p. 3). Numerous researchers have called for greater reflection on the 
sources of adaptive capacity and vulnerability to climate change at local scales, and with 
diverse populations (de Guttry et al., 2016; Elrick-Barr et al., 2016b; Eriksen et al., 2015; 
Keskitalo et al., 2011; Mikulewicz, 2018; Nelson et al., 2010; O’Brien et al., 2006). Such 
research suggests that traditional assessments of adaptive capacity which privilege some 
capitals (especially financial capital) at the expense of others and focus on broad 
quantifiable proxies may not accurately reflect householders’ lived experiences of 
vulnerability and capacity. 
In response to this need to rethink vulnerability and adaptive capacity, this chapter draws 
on insights from household sustainability research. As shown in Section 3.4 of this thesis, 
a number of researchers have turned their attention to the environmental capacities and 
everyday household sustainabilities of migrants (Carter et al., 2013; de Guttry et al., 2016; 
Kerr, 2014; Klocker and Head, 2013; Strengers and Maller, 2012; Waitt, 2018; Waitt et 
al., 2016a; Welland, 2015; Yan et al., 2017). Such research has identified that migrants 
often practise a range of unheralded sustainabilities, as part-and-parcel of everyday life – 
in some cases challenging western assumptions of what it means to be ‘green’ (Bradley, 
2009; Head et al., 2018; Klocker and Head, 2013). Similar research attention on migrants 
and climate change adaptation is lacking (exceptions include Maller and Strengers, (2013, 
2015) and Strengers and Maller (2017, 2012)). With this research gap in mind, the fourth 
objective of this research project was to explore householders’ self-perceptions of 
vulnerability and capacity, and to uncover extant capacities of relevance to climate change 
adaptation that might be linked to the migration experience. 
This chapter presents quantitative and qualitative data collected via the research survey 
and interviews related to this final objective. The chapter begins by discussing 
interviewees’ perceptions of the characteristics that influence vulnerability and adaptive 
capacity. It then examines whether householders perceive themselves to be vulnerable to 
climate change, and compares their household attributes to the adaptive characteristics 
discussed in the previous section. Most of the householders involved in this study 
perceive themselves to be no more vulnerable to climate change than other Australian 
households, even if they possess some of the characteristics typically associated with 
vulnerability (for instance, less formal education, lower income, or migrant status). 
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Migrant households did not identify their migrant status as a source of vulnerability, a 
finding that runs counter to most adaptation literature. The penultimate section of this 
chapter explores migrants’ self-assessed adaptive capacities and vulnerabilities in detail. 
The final section summarises the implications of these findings for households, and for 
adaptation research more broadly, which would arguably benefit from a deeper rethink of 
adaptation and adaptive capacity at the household scale. 
7.2  What characteristics do householders associate with vulnerability and/or 
adaptive capacity?  
While determinants of vulnerability and adaptive capacity have been discussed at length 
in adaptation literature, householders have rarely been asked for their perspectives. In 
light of this, interviewees in this study were asked to identify the types of households or 
people they consider to be most vulnerable to the impacts of climate change. This question 
was framed in general terms rather than in relation to interviewees’ own households. This 
enabled participants to express their initial views without reflecting on their personal lives 
or circumstances. On the flip side, interviewees were also asked which households they 
consider to have the greatest capacity to cope with climate change. The factors identified 
by interviewees as sources of capacity were the inverse of those identified as sources of 
vulnerability. The key indicators of vulnerability/capacity identified by interviewees 
were: dwelling location, dwelling structure, household tenure, financial capacity, and 
aspects of human capital such as age. Other less frequently mentioned factors included 
cultural background and education level. Dwelling location and structure, alongside 
household tenure and financial capacity, have been identified in adaptation literature (as 
indicated in the sections that follow), but the householders involved in this study brought 
additional context and nuance to how these factors may influence climate change 
adaptation as part of everyday life.   
7.2.1 Natural capital: dwelling location 
The geographical location of dwellings, and consequent exposure to climate change 
stimuli, was the most frequently identified source of household vulnerability amongst 
interviewees in this study. In most instances, the stimuli discussed were direct climatic 
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events that could damage dwellings and property, such as floods, storms and bushfires. 
For example, when asked which households are most vulnerable to climate change, 
interviewees identified the risks of flooding for residents of low-lying areas: 
There are so many places in Sydney which are coming under flood areas; 
they’re low lying and they will be directly affected by flash floods. So their 
design should be, or must be, a higher one foundation of the house and if 
suddenly if there is some flash flood at night, so they shouldn't be taken 
unaware. (Ghulam, male, born in Pakistan) 
People who live in floodplains [are most vulnerable]. Fire areas and 
floodplains. (Jack, male, born in the United States of America) 
I feel less vulnerable than living near the river, I feel less vulnerable than 
living near the sea. (Chris, female, born in England) 
Other participants spoke of the risks of storm damage – and hence heightened 
vulnerability – of households in coastal areas:  
Maybe some of the coastal dwellers will be affected by storms and that type 
of thing. (Amanda, female, born in Australia) 
I think there are many different aspects, from the natural, if your place is 
really close to the coast, so that’s maybe one … because the weather the more 
extreme, think about the floods, the rains. So coastal area is usually [more 
vulnerable]. (Yicha Lin, female, born in China) 
If you live somewhere on the coast … especially close to the ocean, it’s not 
good … [if] typhoon, hurricanes happen, people [are] affected. (Nam, male, 
born in Vietnam) 
Some interviewees highlighted the additional risks of sea-level rise for households in 
coastal areas:  
People living where the sea level might rise, that’s concerning, and a lot of 
Sydney is going to be impacted. (Hannah, female, born in Australia) 
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Those on the seashore … I’ve seen many situations like being say Coogee, 
Bondi and all this [coastal] places I noticed strong winds, so if this might be 
enhanced, [it] might be different for them. Raising sea level could cause 
something … for the shore. (Roland, male, born in Germany) 
Mia (female, born in China) spoke in some detail of the risks of sea-level rise for coastal 
households in Sydney’s east. Dwellings in these areas usually attract a premium price 
because of their location:  
[Vulnerability] depends on the location, right? Like I would think about [a] 
beach house, right, just in a sunny day, it will be … where the millionaire 
want to stay, right, where one house would be thousands of millions of, you 
know, dollars. But imagine a tsunami, what would you have left, right? … 
But in that case … I think the whole city will be wiped out so it’s no matter 
where you’re living anyway. But I guess in general life, if not in that extreme 
situation, like if its heavy rain or you know that kind of thing, if your location 
is relatively lower than up a hill, you would get flooded easily. So that kind 
of property I guess would be more vulnerable to the weather.  
In addition to flooding and storms in Sydney’s east, interviewees indicated that properties 
located in bushland areas in Sydney’s west could be susceptible to bushfires and damage, 
and hence have heightened vulnerability in the context of climate change:   
A lot of houses … in my area are usually built around the bush. (Lisa, female, 
born in China) 
If you live in the mountainous area … the bushfire. I think most of the time, 
me with my friends here, we living urban area we’re almost never really 
severely impacted by it. (Yicha Lin, female, born in China)  
Other participants raised the prospect of heatwaves, and their significant impact on people 
living in urban areas in Sydney’s western suburbs – which are located away from the 
coast and therefore do not experience cooling sea breezes: 
I guess people who live in the areas that are most likely to have extreme 
weather [are most vulnerable]. So, Western Sydney, where it’s hotter 
generally … a heatwave probably doesn’t feel so bad if you live here (in the 
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Eastern suburbs) but out west it’s going to feel a lot worse. (Liz, female, born 
in England) 
For the city itself, I can notice like when I come back from Blacktown [in 
Western Sydney] I’ve got this thermometer in my car so Blacktown is sort of 
a little bit hotter in summer and colder in winter … then coming to the city at 
Strathfield [in Sydney’s Inner West] you really can notice the rise of the 
temperature again, because all the buildings [are] heating up in summer and 
storing the heat. So at midnight, [there is] no sun … [but] at some places you 
still cannot sit on the stone [paving or ground] because it’s so hot from the 
day. (Roland, male, born in Germany) 
Hannah noted the potential differences in vulnerability between urban and rural locations 
in the context of drought: 
And anyone who is living a bit further out in a [rural area] … or who has a 
farm or something like that would probably be impacted as well. I probably 
am not in the most vulnerable of situations, I’m not living in rural Australia 
where my life, you know, is based on [the] need to have water – I mean, I 
obviously need to have water, but I don’t own a farm, for instance. (Hannah, 
female, born in Australia) 
Dwelling location – rather than household attributes – was considered the key determinant 
of household vulnerability amongst the participants in this study. Interviewees described 
the relevance of a dwelling’s location – geographically, topographically, 
hydrographically – in terms of its potential exposure to direct climate change impacts 
(such as floods, fires and heatwaves), and its proximity to the natural resources necessary 
to sustain a livelihood to adapt (such as water, as described by Hannah, above). Notably, 
there was no single location or situation that was deemed to be ‘ideal’ by multiple 
interviewees; the advantages and disadvantages of a particular location were not mutually 
exclusive, and the potential for a location to be exposed to climate change was contingent 
upon the impact in question. For instance, dwellings located in Sydney’s east were 
identified as being less vulnerable to extreme heat (compared to Sydney’s western 
suburbs) due to the cooling sea breezes experienced along the coast. However, the same 
coastal locations were also identified by interviewees as being more prone to storm 
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damage and sea-level rise. Such contradictions reflect the reality and complexity of 
location as it relates to climate change exposure. Those same contradictions and 
complexities draw attention to the challenges of using dwelling location as a measure of 
vulnerability.  
7.2.2 Physical capital: dwelling type 
When asked what types of households are most vulnerable to climate change, the 
interviewees also drew attention to issues of physical capital. That is, multiple 
interviewees noted that the materials and design of dwellings could affect residents’ 
susceptibility to climate change impacts, particularly if their dwellings are not robust or 
resistant to damage:  
I think the old houses, the clad houses would be [most vulnerable], they 
probably won’t sustain a storm or an earthquake … the old houses were a 
problem when we had a hailstorm before. People had holes in their roofs. That 
was horrible. (Amale, female, born in Syria) 
I think there’s the newer sort of housing stock, there is a lot of work going 
into housing stock and how to design it better for the future and make sure it 
is resilient (Brendon, male, born in Australia) 
Chris also noted the influence of dwelling design and structure on vulnerability, in 
conjunction with dwelling location (hence a combination of natural and physical capital). 
However, over the course of her dialogue Chris ultimately came to the conclusion that 
location is more important than dwelling design: 
In flooded areas the types of houses that they build on the ground are more 
vulnerable, of course. The houses on stilts, less so. For fire, weatherboard 
homes you know for things like that, the older style of weatherboard homes 
[are] very vulnerable to fires which I suppose, bushfires are part of, I don’t 
know about climate change but they are a part of what happens in very dry 
hot dry summers. So houses that are built in the bush they are vulnerable to 
bushfire. I think a lot of it is, is where they're building them more so than what 
kind of a house. You know if you are building in a bushfire area even if you 
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have a brick house, they burn down just the same ... I think it’s more to do 
with where you are than what type of materials you build your house from.’ 
(Chris, female, born in England) 
Ghulam referred to building materials and design when describing the households that he 
thought would be most vulnerable to climate change, though he highlighted the 
importance of building design in situations when householders need to leave their 
dwellings. That is, whether a dwelling provides an adequate escape route for its 
occupants: 
I think the houses which are more having, made with brick, and they’re well 
ventilated and their access is easy, so and at least they have two, two entry 
and exit points, not a single one, so [if] one is affected so they have second 
one to use. So … the doubling or the high-rise building they are more 
vulnerable. (Ghulam, male, born in Pakistan)  
Unlike Ghulam, other interviewees described detached dwellings as being more 
vulnerable than attached apartments. For example, Lisa and Bella, who both live in 
apartments, said:   
Our apartments are just basically either brick or concrete, [so] it requires 
much more extreme weather to damage … houses especially in the suburbs 
are much more at risk. It’s quite difficult to flood like a 20 storey building … 
unless it’s like an earthquake and we don’t really have that here. (Lisa, female, 
born in China)  
The ones living in unit or apartment [are less vulnerable], I think it is better 
than house … it is newer … it looks stronger. (Bella, female, born in China)  
Mia, who lives in a high-rise apartment in Sydney’s Inner West with her husband, also 
explained that the construction of her apartment building make it and its services (such 
as electricity) more resistant to damage from direct climate change impacts like storms. 
She also noted the added benefit of living in close proximity to neighbours in the event 
that the electricity supply becomes compromised or if she ever needs to ask for help 
(notably, this was one of the only mentions of social capital made by an interviewee in 
this study):  
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Apartment [is] relatively better than house I think … it’s more protected in a 
way, where in a house it’s just isolated standing there by itself … and… it’s 
have its own power or whatever. Where apartment it’s [electricity cabling is] 
usually in the underground or … it’s being in a cover … and then even if you 
lose power, you can always knock on the neighbour [door] and check if they 
still have it … It’s closer to another. Where in the house, if you live in house 
and if you are … maybe not that close to neighbour, you don’t know who to 
speak to in those [situations] … [it] could get really scary. (Mia, female, born 
in China)  
Conversations relating to dwelling type often pertained to disaster scenarios – that is, 
what types of dwellings would make their inhabitants more or less vulnerable in the 
context of an extreme event. However, some interviewees explained that dwelling type 
could also affect dwelling performance, and so its ability to keep its occupants 
comfortable under less dramatic circumstances:  
[If] you got a four bedroom house you’ve got greater capacity to cope because 
… in a larger home … you’d have certain parts of the house cool … Living 
in a unit or a townhouse or a villa you’re limited for space (Reginald, male, 
born in Australia) 
I think the way that [my apartment] has been designed is so that it naturally 
gets heated and cooled… which is good … I guess the way that it’s facing 
[means it] doesn’t get a lot of the sun, so that’s why it keeps cool. (Hannah, 
female, born in Australia)  
In addition to the direct climate change impacts mentioned above, some interviewees 
noted the influence of dwelling type (including internal and external spaces) on 
householders’ capacity to cope with indirect, more-than-climate impacts. For example, if 
faced with rising food prices and periodic shortages of certain fruits and vegetables, Holly 
(female, born in Australia) noted that householders would have a greater capacity to cope 
if they had ‘access to growing their own’ but conceded this ‘is not always possible with 
more and more people living in high-rise apartments.’ Ivan (male, born in Australia) also 
believes that householders would benefit from having ‘their own garden’ though he noted 
that apartment dwellers could be restricted in this regard: ‘every house has some sort of 
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little green patch … unless you live in an apartment’. Roland (male, born in Germany) 
made a similar observation about the limitations of attached apartments in the event of 
drought and rising water prices, although in reference to rainwater tanks: ‘if you live in 
the high-rise building you can’t have a water container at all’. As a result, Roland believes 
apartment dwellers would be ‘stuck’ and have to rely on ‘control[ling] your usage’ to 
reduce their water costs.  
Taken together, interviewees’ insights into the physical capability and performance of 
dwellings, including their own, suggest that different types of dwellings (attached or 
detached, old or new) each have advantages and disadvantages depending on the climate 
change scenario under consideration. Well-built, robust and attached dwellings were 
identified as being less vulnerable to direct climate change impacts, like storms. 
Meanwhile residents of detached dwellings were identified as having more options in 
response to indirect climate change impacts related to interrupted water, food, or 
electricity supplies (they could collect rainwater, install solar power, or grow vegetable 
gardens).  
7.2.3 Financial capital: income and expenses 
When asked to identify sources of household vulnerability or capacity, another key theme 
raised by interviewees was financial capital. They reasoned that people with limited 
financial capital would not be able to afford goods and services, such as food and 
electricity, if these become more expensive due to climate change. Further, financially 
disadvantaged households would not be able to afford devices or appliances such as 
rainwater tanks or solar energy systems that could help their households adapt to climate 
change. For example, Kevin (male, born in Malaysia) described ‘the poor people’ as being 
most the vulnerable to direct and indirect climate change impacts ‘because they can’t 
afford things’ like ‘heating or cooling’ and ‘good food as well.’  
Existing adaptation studies have linked a lack of financial capacity to an inability (or 
reluctance) amongst householders to purchase or operate an air-conditioner to keep cool 
in the context of heatwaves (Banwell et al., 2012; Farbotko and Waitt, 2011; Hatvani-
Kovacs et al., 2016; Moore et al., 2016; Zografos et al., 2016). Interviewees in this study 
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referred to similar fiscal limitations as a source of household vulnerability to climate 
change:  
I think both financially and socially disadvantaged [households are most 
vulnerable]... because when there are issues like hot weather, they can’t afford 
electricity or air-conditioner. The rich people, of course, they can afford to 
turn on heater [when it is] cold, like, turn on the air-con, so they are better 
[able] to manage their situation. (Annie, female, born in China)  
It [household vulnerability] comes down to a bit of money as well as … let’s 
take [for example:] an old lady in Bondi [a beachfront suburb in eastern 
Sydney] and an old lady in Mount Druitt [a suburb in Western Sydney]. The 
one in Bondi has more money so she can have an apartment with air con. The 
old lady in Mount Druitt hasn't got the money, [so she] can’t have an 
apartment with air con, so money could be a factor that, they're less 
vulnerable. (Elizabeth, female, born in Switzerland) 
However, the proposed ability of wealthy householders to reduce their own vulnerability 
by using an air-conditioner is widely considered maladaptive. Barnett and O’Neill (2010, 
p. 212) described the increased use of energy-intensive air-conditioners (in response to 
heatwaves) as one of the most well-known forms of maladaptation, or an ‘action taken 
ostensibly to avoid or reduce vulnerability to climate change that impacts adversely on, 
or increases the vulnerability of other systems, sectors or social groups’. By relying on 
energy-intensive appliances that are likely connected to fossil-fuel based electricity grids, 
householders using air-conditioners contribute to increasing emissions of greenhouse 
gases, and hence worsening climate change in the future.  
Some interviewees talked about how households who do not have the financial resources 
to fund more environmentally sustainable adaptive options (like solar panels) are most 
vulnerable to climate change and its indirect impacts on household bills:  
Those that can’t afford to make changes, you know those that can’t afford to 
put solar panels on if it is decreed that everybody has to have solar panels or 
you know can’t afford to put the water tank in or whatever [are more 
vulnerable]… If we’re thinking about things like price increases then 
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obviously they’re [wealthier households] the ones that are going to be able to 
deal with that better than the ones that are not so financially secure. (Amanda, 
female, born in Australia) 
Well I think the poor, the people who are on very low incomes … they're the 
more likely to be affected [by climate change] first because the bills will go 
up and they may not be able to pay their bills on time … And then there is 
everybody else in between. I have friends who couldn’t afford – because they 
are middle-class but living pretty much pay week to pay week – they cannot 
afford at the moment to install solar PV … they couldn’t afford the hot water 
system … So that’s why I say the very first people to experience the effects 
[of climate change] are the people who are the least insulated from it and 
that’s the poor. (Holly, female, born in Australia) 
Some interviewees added caveats to their discussions of the financial capital/vulnerability 
link. Holly (female, born in Australia) highlighted how even middle-income households 
can easily face financial hardship: 
I am aware from my circle [of friends] around here, we are well off compared 
to, you know, 90 per cent of the world’s population probably, but I know there 
are lots of families who are just keeping it together. It depends on both parents 
working, if one of them gets sick or lost their job, they could not keep up with 
the bills even as they are, paying the house back and all of that stuff. So if we 
start to have other surcharges [due to climate change] … increased utility bills 
… land tax and all this stuff it’s really going to impact on people.  
Ivan (male, born in Australia) talked about how even high income-earners could come 
unstuck due to climate change, if they do not manage their finances:  
If they are in a good financial situation they’ll be fine. But look at the property 
market at the moment, you know, people [are] getting into incredible amounts 
of debt, overspending on top of that because we’re in a culture of borrowing 
and … consumerism, so they’re getting themselves into these huge debts … 
If it hits the fan… they can’t pay their mortgage, you know…  
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Ivan suggested that ‘the people with financial planners’ would have the greatest capacity 
to cope with climate change, as they would be more financially secure. Even in the higher 
income brackets he emphasised that the ‘top earners that are financially sound’ would be 
most prepared (and least vulnerable) if things change ‘dramatically overnight’. By Ivan’s 
reckoning, income is not necessarily a straightforward predictor of financial capital, or 
capacity. Even if households have high incomes, poor financial management could leave 
them with little discretionary income to commit to adaptation measures when needed.   
The emphasis placed on the link between financial capital and vulnerability/capacity, by 
the interviewees in this study, is congruent with the adaptation literature. Numerous 
adaptation studies have indicated that a lack of financial resources can limit householders’ 
adaptive actions (Adams et al., 2015; Akompab et al., 2013; Banwell et al., 2012; Bird et 
al., 2013; Boon et al., 2012; Elrick-Barr et al., 2016a; Gibson et al., 2013; Hatvani-Kovacs 
et al., 2016; Higginbotham et al., 2014; Hurlimann, 2011; Hurlimann and Dolnicar, 2011; 
Instone et al., 2013; King et al., 2013; McManus et al., 2014; Mee et al., 2014; Moore et 
al., 2016; Nitschke et al., 2013; Saman et al., 2013; Sevoyan et al., 2013; Tapsuwan et al., 
2014; Zografos et al., 2016). However, the findings presented here do suggest that some 
nuance is required when assessing financial capital at the household scale. Income alone 
may not be a sufficient measure of financial capital. Household budgets, expenses, assets, 
debt, and financial management skills were all identified by interviewees as additional 
economic variables to be considered alongside household income.  
Linked to financial capital, adaptation literature has also focused on tenure as an 
important barrier to householder adaptation and autonomy (Instone et al., 2013; Mee et 
al., 2014), and hence as a source of vulnerability. That research has shown that rental 
tenants are less likely to make changes to their dwellings’ infrastructure than 
homeowners, and are also less likely to have appliances and devices like rainwater tanks 
or solar power (Anton and Lawrence, 2016; Bird et al., 2013; Hurlimann, 2011; Instone 
et al., 2013; Mee et al., 2014; Poruschi and Ambrey, 2016; Zografos et al., 2016). These 
trends (which were also borne out in this study, as shown in Chapter Six) stem from the 
restrictions placed on rental tenants by landlords/property managers. The interviewees 
involved in this study made similar observations, identifying rental tenants as more 
vulnerable and constrained in their capacity to adapt to climate change than those who 
own their homes:  
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People in rented accommodations [are more vulnerable] … they have limited 
ability to change their home because they don’t own it. (Liz, female, born in 
England) 
I’m not sure [how to prepare for climate change] here because, as you can 
see, this is not my house, we are renting. So it’s difficult to plan something if 
this is not your property. (Luca, male, born in Italy) 
I would like to prepare for it [climate change] more, but not having the money 
or the accessibility to certain things like solar [is a barrier] … [I] would love 
that [solar power]. Renting: can’t do it. Unfortunately. But if I was to ever 
own my own home … I would put those sorts of things in place. (Hannah, 
female, born in Australia) 
The most disadvantaged in the community [are vulnerable to climate change], 
so anybody living in housing, like in public housing … people living in kind 
of shared accommodation … people that are renting and that don’t have 
opportunity to buy [their own property] because … they won’t be able to 
afford them. (Ivan, male, born in Australia)  
Conversely, some interviewees who are renters noted a potential advantage of not owning 
their dwelling. For example, Jack (male, born in United States of America) explained that 
a recent storm had caused ‘some damage to the walls and stuff’ of his dwelling. The 
financial costs to repair that damage did not fall on Jack, though, as ‘we’re in a rental, so 
it’s not my concern’. Similarly, Yicha Lin (female, born in China) described how renting 
her property liberates her from the costs and concerns of weather-related damage. She 
said:  
It’s not really my property; I’m renting it … so if it’s damaged, I’ll just move 
… If it was my [property] I have to try to fix it [or] I have to claim a 
compensation [insurance]. [And] I think I would feel more nervous about it.  
Hannah (female, born in Australia) raised a similar example of how the ‘flexibility and 
the freedom’ of renting her current property makes her feel less vulnerable than if she 
was committed to owning a home:  
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If I ended up buying a place in a really vulnerable area for some reason, that 
wouldn’t be good. Because I would be stuck there and I would [have] more 
commitment to that and responsibilities … If something really badly was to 
happen [now while renting] … the onus [to repair the damage] wouldn’t 
necessarily be on me and also I could move somewhere else if I needed to. 
In an Australian study of household adaptation to extreme weather events, Elrick-Barr et 
al. (2016a) made a similar observation about the flexibility afforded by renting. In that 
study, renters living in the coastal communities of Mandurah (Western Australia) and 
Moreton Bay (Queensland) were less likely to make property adjustments in anticipation 
of climate change than those living in their own homes. However, they were more likely 
to relocate to avoid sea-level rise than their home-owning counterparts. These findings 
suggest, once again, that some nuance is required when considering tenancy status and 
vulnerability to climate change at the household scale. In general, home ownership 
appears to be advantageous as it affords more autonomy to its occupants, however, there 
are some climate scenarios in which the flexibility and limited investment involved in 
renting may prove helpful. 
7.2.4 Human capital: age, cultural background and education  
When interviewees were asked which households they consider most vulnerable to 
climate change, three aspects of human capital regularly came to the fore: age, cultural 
background and education. In relation to age, some interviewees identified elderly 
householders as particularly vulnerable to direct climate change impacts:  
Probably the people who are less well-off but older as well [are most 
vulnerable]. So the type of thing we saw in Melbourne with the bushfires 
down there, where there were actually more deaths in the city from the heat 
than there were for the fires … that sort of stuff happening in Sydney and 
other cities as well. (Brendon, male, born in Australia) 
I suppose elderly would be susceptible to extreme cold or extreme heat, the 
elderly, the ill, small children. (Chris, female, born in England) 
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Old people, because if the climate changes and here again it will be hotter, so 
they are going to really suffer. They won’t be able to just go out there quickly 
and get something around the corner, they will be buggered … I think the 
young and the old. (Elizabeth, female, born in Switzerland) 
Older householders (those aged 65 and over) have been identified in adaptation literature 
as being vulnerable to climate change for similar reasons. Sevoyan et al. (2013), for 
instance, described these populations as being at higher risk due to their (potentially) poor 
health, decreased mobility, social isolation and low economic status. Other studies have 
identified older householders as being more vulnerable to extreme events (such as floods) 
and events that exacerbate existing health conditions (such as heatwaves and increased 
bushfire smoke) (Apan et al., 2010; Banwell et al., 2012; Farbotko and Waitt, 2011; Kolbe 
and Gilchrist, 2009; Saman et al., 2013).  
In addition to age, interviewees referred to cultural background23 as a factor that could 
potentially affect householders’ vulnerability to climate change:  
People from other cultural backgrounds who cannot [or] may not… 
understand how to prepare themselves or how to take measures [to adapt are 
most vulnerable]. (Annie, female, born in China)  
Women who are not, because of culture or religion, they do not work. They 
are most of the time at the home and they go for cheaper houses and far away 
from everything so they will be more affected [by climate change]… because 
they don’t afford the good or the houses because they aren’t on high [elevated] 
areas or good land so [they live on] the land or the house which is on flood 
affected areas so they are cheaper. (Ghulam, male, born in Pakistan)  
I think for migrants it’s [climate change adaptation] not something that they 
would [consider] a priority for them. Migrants are very much into… 
establishing themselves … it’s not, you know, ‘Why would I be thinking of 
that [climate change]? That’s not really a priority for me. My priority is to 
educate my kids, to … help my family back in the country where I come from, 
                                                 
23 It is worth noting that some of the assumptions made by interviewees in this study appear to be based, at 
least in part, on stereotypes of other cultures.  
 
 
228 
you know, I need to find a good job, I need to buy a new car’, … [so] there 
are a lot more priorities then having this climate change. (Neneth, female, 
born in the Philippines)  
For Annie, Ghulam and Neneth, being a migrant was associated – in general terms – with 
vulnerability. However, this runs counter to the broader assessments that the migrants 
involved in this study made of their own vulnerability in the context of climate change, 
as discussed in detail in Section 7.4.  
Migrants and culturally and linguistically diverse (CALD) individuals living in developed 
countries have also been framed as lacking adaptive capacity in extant adaptation 
literature. That framing has typically been based on assumptions of: low socio-economic 
status, low levels of education, a lack of material resources and social networks, low 
English language fluency, incomplete knowledge of available services and lack of 
experience with the local, post-migration environment (Arthurson and Baum, 2013; 
Hansen et al., 2013a, 2013b; Hansen et al., 2014; Kammerbauer and Wamsler, 2017; 
Sevoyan et al., 2013; Tompkins et al., 2009; Wickes et al., 2015). One common thread 
amongst these factors is that of knowledge and experience; which are both considered to 
be important determinants of adaptive capacity. However, these factors have been 
measured in different ways in different studies. Some studies have characterised 
individuals’ knowledge and experience based on their level of formal education 
(Akompab et al., 2013; Hatvani-Kovacs et al., 2016; Reser et al., 2012; Saman et al., 
2013), while others have focused on access and use of climate change information as an 
indicator of capacity (Boon et al., 2012; Mills et al., 2016; van Kasteren, 2014). Yet only 
a few interviewees in this study highlighted the potential link between education and 
household vulnerability to climate change: 
I suppose people who are more educated, perhaps more intelligent will be 
better equipped to work out what’s going on and try and formulate some kind 
of answer to it from their own point of view. And then you’ll get the people 
who won’t know what’s going on – or perhaps will be kept in the dark 
intentionally – … they will be the most vulnerable. (Peter, male, born in 
Australia)  
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People who have less education [are most vulnerable]; they may not know 
[or] understand the importance of climate change [and] … what measures 
they can take to help themselves. (Annie, female, born in China)  
Multiple interviewees spoke, though, about the potential benefits of increased climate 
change information and awareness. For example, Amale (female, born in Syria) 
advocated for public awareness campaigns which provide information on how to prepare 
for climate change impacts:   
You have to educate people about it … I don’t see anything on TV on how to 
… not waste water … Put it on TV and people will respond.  
Annie (female, born in China) also advocated for increased public education, and cited 
her own experience as an example of how awareness campaigns can have lasting benefits. 
She explained that when she was growing up in Hong Kong (over 20 years ago) there was 
a televised ‘government message’ that ‘already mentioned about climate change; the 
Earth is very sick … we need to protect the planet because it has been damaged by the 
coal’. Annie remembers that her household responded by ‘trying to save water, trying not 
to spend much [money]’ and ‘living humble’. Annie still reflects on that message, and 
continues to practise environmentally-beneficial behaviours in her Sydney home. In this 
regard, interviewees appeared to focus on tangible, climate-related information, rather 
than formal education or schooling, as a source of adaptive capacity. In the following 
section, householders’ perceptions of their own vulnerability and capacity are explored 
and compared to the household attributes and sources of vulnerability/capacity discussed 
throughout this section. Section 7.4 further unpacks the potential link between cultural 
diversity, migrant status and vulnerability to climate change – through diverse 
householders’ own self-assessments. 
7.3 Which householders feel vulnerable to climate change? 
An important component of this research project was to understand how householders 
perceive their own vulnerability and adaptive capacity in a climate changing world. A 
nascent body of literature indicates that such self-assessments should be taken seriously. 
Subjective measures of resilience, including people’s self-rated resilience, are 
increasingly being recommended as complementary, if not alternative, approaches to 
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those that quantify household resilience via ‘objective’ indicators (e.g. financial capital) 
(Clare et al., 2017; Jones and Tanner, 2017, 2015). Proponents of such measures argue 
that ‘people have a legitimate understanding of their own capacities, capabilities and 
limits’ and of ‘the factors that contribute to their ability to anticipate, buffer and adapt to 
disturbance and change’ (Clare et al., 2017; Jones and Tanner, 2017, pp. 229–230). 
Additionally, individuals’ perceptions of their own capacity and self-efficacy have been 
identified as important predictors of adaptive capacity and adaptive action (Elrick-Barr et 
al., 2016b; Zheng and Dallimer, 2016).  
Survey respondents were asked if they feel that their households are more at risk from 
climate change impacts than other households in Australia, and were asked to explain 
their responses. A majority (67.1%) of survey respondents indicated they do not feel more 
at risk from climate change impacts than other households in Australia (Figure 7-1). 
Nearly one in four (23.8%) respondents indicated that they are unsure. Only 9.1 per cent 
of respondents indicated that they feel at greater risk than other Australian households.   
 
Figure 7-1: Proportion of responses to question ‘Do you feel your household is MORE at risk 
from climate change impacts than other households in Australia? (n = 328). 
Cross-tabulations with respondent attributes did not reveal any clear commonalities 
amongst householders who feel more vulnerable than other households. Significant 
differences existed, though, between householders who expressed uncertainty about their 
comparative level of vulnerability. For instance, very similar proportions of migrant 
(8.5%) and non-migrant (8.9%) householders feel they are more at risk to climate change 
impacts than other households in Australia (Table 7-1). However, significantly more 
migrant householders are unsure about their comparative level of risk (29.5%), than 
Australian-born householders (13.4%) (x2=10.478, df =2, p=.005). Significant differences 
9.1%
67.1%
23.8%
Yes
No
Unsure
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also existed between householders of different ages (x2=18.328, df =8, p=.019) and 
linguistic backgrounds (x2=21.082, df =6, p=.002), though the key differences again 
related to the proportions of unsure respondents. For example, similar proportions of 
householders who speak a language other than English, and householders who speak only 
English, feel more vulnerable to climate change impacts than other households in 
Australia (8.3% and 7.7% respectively). However, far fewer English-only speaking 
householders expressed uncertainty about their comparative level of risk (13.1% 
compared to 31.1% of householders who speak another language). The statistical 
differences related to age also appear to be an artefact of respondents feeling ‘unsure’, 
rather than feeling more (or less) vulnerable. For example, younger respondents were less 
likely to indicate they feel ‘more at risk’ than other Australian households, than were 
older respondents. However, they were also least likely to identify as not more at risk 
(and hence most likely to express uncertainty). Possible links between perceived 
vulnerability and age are therefore difficult to discern, although it is clear that a much 
larger proportion of younger respondents are unsure (36.1% of under-34s) compared to 
older respondents (10.9% of over-65s).  
There were no statistically significant differences amongst survey respondents’ self-
assessed vulnerability to climate change based on quantified measures of their education, 
income, tenure, or dwelling type. For instance, only slightly more secondary-educated 
respondents (11.5%) than tertiary-educated respondents (8.9%) feel that their households 
are more vulnerable to climate change than other Australian households. Similarly, 
renters (9.0%) were only marginally more likely than home owners (8.7%); and 
respondents living in attached dwellings (9.0%) were only slightly more likely than those 
living in detached dwellings (9.9%); to assess their own vulnerability to climate change 
as being higher than other Australian households. Surprisingly, respondents earning a low 
income (<$799/week) (15.3%), as well as those earning a high income (>$2500/week) 
(10.9%), were more likely to assess their vulnerability as being higher (compared to other 
Australian households), than were those earning a middle income (6.7%).  
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Table 7-1: Cross-tabulations of socio-demographic characteristics and survey responses to 
question ‘Do you feel your household is MORE at risk from climate change impacts than other 
households in Australia? (n = 283-217) 
Demographic Householder feels 
more at risk from 
climate change than 
other Australian 
households  
Householder does not 
feel more at risk 
from climate change 
than other Australian 
households  
Householder is 
unsure if they feel 
more at risk than 
other Australian 
households 
Gender    
Male 10.8 69.4 19.8 
Female 8.9 64.2 26.8 
Age    
< 34 years 8.4* 55.4* 36.1* 
35-44 years 2.5* 75.0* 22.5* 
45-54 years 14.8* 55.6* 29.6* 
55-64 years 11.5* 72.1* 16.4* 
65+ years 13.0* 76.1* 10.9* 
Education    
Secondary 11.5 59.6 28.8 
Tertiary  8.9 67.9 23.2 
Income    
Low 15.3 56.9 27.8 
Middle 6.7 70.9 22.4 
High 10.9 69.6 19.6 
Tenure    
Own/mortgaged 8.7 70.4 20.9 
Renting 9.0 60.7 30.3 
Dwelling    
Detached 9.9 68.3 21.7 
Attached 9.0 66.0 25.0 
Country of birth    
Australia 8.9** 77.7** 13.4** 
Overseas 8.5** 62.0** 29.5** 
Country of birth    
Very high-High HDI 8.3 70.5 21.3 
Med-Low HDI 11.9 54.2 33.9 
Duration    
Australian-born 8.9** 77.7** 13.4** 
>20 years 8.1** 69.7** 22.2** 
6-20 years 11.3** 58.5** 30.2** 
< 5 years 6.5** 47.8** 45.7** 
Language    
English only 7.7** 79.2** 13.1** 
LOTE at home 8.3** 60.6** 31.1** 
Religion    
Christianity 10.0 72.0 18.0 
Other religion 14.3 60.3 25.4 
No religion  5.4 67.3 27.2 
* Significant at p <0.05       ** Significant at p <0.01 
 
233 
Closer analysis of survey respondents’ cultural attributes (country of birth, languages 
spoken at home and religious affiliation) did not reveal any further commonalities 
amongst householders who feel more vulnerable to climate change than other Australian 
households (Table 7-2). There were only slight differences between householders who 
were born in different regions (7.3 percentage points), spoke languages other than English 
at home (6.5 percentage points) or observed different religions (7.6 percentage points). 
For example, 14.3 per cent of survey respondents born in countries in Africa or the Middle 
East feel more at risk to climate change than other Australian households, compared to 
only 7.0 per cent of householders born in Europe. Muslim and Christian respondents also 
tended to express a greater sense of being at risk (13.0% and 10.0% respectively) than 
Buddhist and secular respondents (7.7% and 5.4% respectively), although none of these 
differences were significant. Australian-born respondents (70.7%) and those who speak 
English only (79.2%) were markedly more likely than other groups (e.g. respondents who 
were born in Northeast Asia (40.4%) or speak Chinese (42.9%)) to consider themselves 
not more at risk than other Australian households, though again not significantly. 
Larger differences existed between the proportion of households who indicated that they 
are unsure about their level of vulnerability to climate change vis-à-vis other Australian 
households, across a range of cultural attributes (44.9 percentage point gaps existed 
between different regions of birth, 50.0 percentage points between language groups and 
28.2 percentage points between religious groups; see Table 7-2). For example, only 7.0 
per cent of respondents born in Europe reported feeling unsure about their level of risk to 
climate change, compared to 51.9 per cent of respondents born in Northeast Asia and 38.9 
per cent of those born in Southeast Asia. An even larger difference existed between 
respondents who speak different languages; half of all Chinese-speaking respondents 
reported feeling unsure about whether they are more at risk than other Australian 
households, while only 13.1 per cent of English-only speaking respondents feel the same 
way.  
These trends signal interesting discrepancies in how capable diverse populations feel with 
regard to assessing their relative level of vulnerability to climate change, compared to 
other Australian households. These results require more in-depth investigation and 
verification with larger sample populations. 
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Table 7-2: Cross-tabulations of respondents’ characteristics and survey responses to question ‘Do 
you feel your household is MORE at risk from climate change impacts than other households in 
Australia? (n = 310-313) 
Demographic Householder feels 
more at risk from 
climate change than 
other Australian 
households  
Householder does 
not feel more at risk 
from climate change 
than other 
Australian 
households  
Householder is 
unsure if they feel 
more at risk than 
other Australian 
households 
Country of birth     
Australia  9.7 77.0 13.3** 
Northeast Asia  7.7 40.4 51.9** 
Southeast Asia  8.3 52.8 38.9** 
 South Central Asia  9.5 61.9 28.6 
Africa & Middle East  14.3 60.7 25.0 
Europe 7.0 86.0 7.0 
Language    
English only  7.7 79.2 13.1** 
Arabic 13.6 59.1 27.3 
Chinese 7.1 42.9 50.0** 
Hindi  11.1 61.1 27.8 
Spanish 10.0 90.0 0.0 
Tagalog  11.1 44.4 44.4 
Vietnamese  8.3 58.3 33.3 
Religion    
Buddhism  7.7 46.2 46.2 
Christianity  10.0 72.0 18.0 
Hinduism 8.3 50.0 41.7 
Islam  13.0 65.2 21.7 
No religion  5.4 67.3 27.2 
* Significant at p <0.05       ** Significant at p <0.01 
It is worth noting, though, that from the small sample of qualitative explanations provided 
by survey respondents, these ‘unsure’ householders do not appear to be unaware of 
climate change risks or unable to contextualise vulnerability. On the contrary, they tended 
to reflect on the complexity of judging one household’s vulnerability compared to 
another, especially given the range of climate change impacts and household variables at 
play in such a comparison. An ‘unsure’ position thus appears to reflect a nuanced 
awareness of climate change impacts, rather than a lack of understanding. It also reflects 
the fact that some survey respondents considered that all households would be impacted 
and felt unable to specify which would be more or less vulnerable. For example:    
Nearly all the families in Australia are affected by climate change. (ID284, 
male, born in Vietnam) 
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I don't know how it can be compared the impacts of climate change but it 
seems that for the long term, major portion of households will be affected at 
the same level. (ID69, female, born in Australia) 
Climate alteration doesn't come for one person or on one property alone. If it 
comes, it affects everyone but the level of affection maybe different. It is hard 
to predict how much one particular person or property would be affected. That 
is why everybody should be cautious and share information on how to prevent 
it. (ID7, unknown gender, born in Ethiopia) 
As climate change adds to uncertainty it's difficult to assess how its impact 
may magnify or combine with other factors and impact people in different 
ways. (ID201, female, born in United Kingdom) 
Despite household, demographic and cultural attributes not having a consistent or 
significant bearing on householders’ comparative risk perceptions, examination of their 
climate change views did reveal some commonalities. Householders who feel more at 
risk to climate change impacts tend to be those who also feel unprepared for climate 
change (x2=13.403, df =2, p=.001). Those who identified as not living in a low-risk area 
(x2=9.665, df=2, p=.008) also consider themselves more vulnerable than other Australian 
households (Table 7-3).  
Table 7-3: Cross-tabulations of risk perceptions and survey responses to question ‘Do you feel 
your household is MORE at risk from climate change impacts than other households in Australia? 
(n = 205-236) 
 Householder 
feels more at risk 
from climate 
change than 
other Australian 
households  
Householder does 
not feel more at 
risk from climate 
change than other 
Australian 
households  
Householder is 
unsure if they 
feel more at risk 
than other 
Australian 
households 
My household is NOT well-prepared to cope with the impacts of climate change 
Agree 16.4** 57.2 26.3 
Disagree 3.8** 84.9 11.3 
I feel confident about coping with climate change because I think the impacts will be quite minor 
Agree 10.8 78.5 10.8 
Disagree 10.5 66.1 23.4 
I feel confident about coping with climate change because I think I live in a low-risk area 
Agree 5.4** 78.6 16.1 
Disagree 17.1** 62.2 20.7 
* Significant at p <0.05       ** Significant at p <0.01 
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Some of these trends were also borne out in the survey respondents’ qualitative responses 
when they were asked to explain why they feel more (or less) at risk. Three themes were 
prominent amongst the responses of householders who feel more vulnerable: their 
dwelling location, dwelling quality, and socio-economic status. Most explained that they 
feel more at-risk because their home is located in an area considered to be ‘at-risk’ of 
natural hazards (Table 7-4). Others explained that they feel vulnerable because of the 
quality (or lack thereof) of their dwelling. This critique was levelled at both the building’s 
construction and its performance (for instance, with regard to its capacity to maintain 
thermal comfort for its occupants). One respondent (ID276) noted that her building is 
prone to flooding due to its substandard construction, while another (ID286) noted that 
the lack of air-conditioning in his home makes it difficult to keep cool (see Table 7-4). 
The third theme raised by respondents was their low income or socio-economic status. 
This status, they explained, constrains their ability to adapt to the rising costs of living 
associated with climate change and hence renders them more vulnerable. 
Table 7-4: Representative quotes from householders who feel more at risk from climate change 
impacts than other households in Australia 
Factor Householders’ explanation of why they feel more vulnerable to climate change than other Australian households 
Housing 
location 
We are in a bushfire flame zone (BAL-FZ)24 (ID185, male, born in Australia) 
We live in a forested area so increased bush fires will mean greater risk (ID98, 
female, born in Australia) 
Living on the coast and expect sea levels to rise (ID46, female, born in Scotland) 
Housing 
quality 
Sealing in our complex of houses is very bad, most houses flood during rain 
(ID276, female, born in Egypt)  
It is an old building. (ID140, female, born in Italy) 
Because it’s not having air-conditioners or proper infrastructure to handle 
(ID286, male, born in India)  
Not really well insulated (ID153, female, born in Spain) 
Socio-
economic 
status 
Lowest income group I will be unable to provide for the needs of my daughter 
and myself which means lower standard of living with no possibility of saving 
to accommodate high costs to come (ID78, female, born in Egypt)  
We have limited resources at the moment to ensure our home is green … it makes 
us much more vulnerable to any changes to the prices which big corporations 
can charge us. (ID120, female, born in Hong Kong) 
                                                 
24 Bushfire attack levels (BAL) are determined for buildings and developments in bushfire prone land based 
on: the type of vegetation nearby, proximity to vegetation, slope, and the Fire Danger Index of the 
surrounding the region. Of the six possible bushfire attack level ratings, BAL Flame Zone (BAL-FZ) is the 
most severe (NSW Rural Fire Service, 2006). 
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Similar themes were raised by interviewees who – when describing the households they 
consider most vulnerable to climate change – referred to their own circumstances. In 
terms of dwelling location, for example, Ghulam (male, born in Pakistan) explained that 
houses in low-lying, flood-prone areas like his own are vulnerable because they are 
‘coming under flood area’. Prasad, on the other hand, identified dwelling quality as his 
source of vulnerability. He is concerned about the quality of his rental apartment, 
particularly its lack of air-conditioning (and his inability to install his own): 
People like us who rent house [are most vulnerable] because they can’t buy 
air conditioner, because that is not their house. And their house-owners and 
landlords are not willing to spend [money] on those houses … So people who 
don’t own a house, it’s going to affect very badly … If I want to put on an air 
conditioner … so that I can be less affected by climate change … I don’t have 
the option. (Prasad, male, born in India) 
On the topic of socio-economic status, Leith (female, born in Australia) explained that 
she thinks low-income households are the most vulnerable to climate change, because she 
has found it difficult to cope on her own limited income:  
The low income people, they really can’t afford to buy the things that they 
would want to buy and … to be able to do those kind of things [to adapt] … 
I’m finding it difficult on my pension.  
Dwelling location, dwelling quality and household socio-economic status were also 
mentioned by survey respondents who feel less at-risk (than other Australian households), 
based on their perception that they have comparative strengths in these areas. For 
example, many respondents consider their households to be located in low-risk locations:  
Inner suburbs [are] relatively safe from flooding, close to sea for less severe 
heat, less exposed to weather than free-standing homes, many access routes 
for transport/emergency. (ID212, male, born in Switzerland) 
[I] live in a cold mountainous area so, at least in my lifetime, the rise in 
temperature and the ocean levels will not have such an impact on my life as 
people living on the coast. Climate change was one reason we moved here 
from the coast. (ID218, female, born in Australia) 
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Other survey respondents identified the high quality of their dwelling as a factor that 
reduces their sense of being at risk due to climate change impacts. For example, one 
respondent noted that her house is ‘double brick so [it] withstands storms, heat’ (ID350, 
female, unknown country of birth), while another noted that she has ‘a double brick semi 
[semi-detached home], so it is always very cool’ (ID104, female, born in Vietnam). 
Others commented that they feel less vulnerable because their houses are ‘well built’ 
(ID298, female, born in Lebanon) or ‘well ventilated’ (ID345, female, born in China). A 
smaller number of respondents and interviewees referred to their socio-economic status 
as a source of comparative strength vis-à-vis other Australian households:  
[We] have sufficient resources to adapt. (ID294, male, born in Australia) 
[My household is] probably better [off] than most people, because … I own 
a house and can make changes to it to some degree, and have a job and have 
a reasonable income and obsessive education of climate change. (Liz, female, 
born in England) 
In a few instances, householders raised income as an important factor in determining 
vulnerability – but not due to an abundance of money. Instead, they described feeling less 
vulnerable based on their lower spending requirements: 
I think we are living below the average regarding to household consumptions. 
I believe impacts would be greater to those who has higher living standards 
(ID288, male, born in Hungary). 
In this case, capacity was not a product of wealth or income, but low levels of 
consumption. This example speaks to the notion of vulnerability-capacity inversions 
proposed in Toole et al. (2016) (and discussed in detail in Section 7.5 of this thesis). 
Taken together, it is apparent that householders who live in risky areas, in poor quality 
dwellings, or have fewer financial resources feel most vulnerable to climate change 
impacts. Even so, the study participants often acknowledged the complexity of 
vulnerability and how one factor, such as dwelling location, does not make them immune 
to other climate change impacts, especially indirect ones:  
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We are living almost on the top of the street, far from the sea or rivers. In light 
of this, we are relatively more safe than others. But we do not escape of water 
scarcity, the rising price of electricity, storms and other climate change 
impacts. (ID107, male, born in Brazil) 
Overall, it is clear that most of the householders involved in this study do not consider 
themselves to be more at risk from climate change than other Australian households. 
Indeed, most householders perceive themselves to be no more vulnerable to climate 
change than others, even if they possess some of the characteristics typically associated 
with vulnerability (for instance, less formal education, lower income, or migrant status). 
Despite a focus on quantifiable demographic and socio-economic factors in the literature 
on adaptive capacities (for example, age, education level, tenure and income), as 
discussed earlier, these issues were not front of mind for participants in this study when 
as they assessed their own vulnerability vis-à-vis other households. Relationships 
between quantified measures of education, income, tenure, or dwelling type and 
respondents’ self-assessed vulnerability to climate change were also not borne out in 
statistical analyses. These findings could suggest that those traditional, quantifiable 
determinants of vulnerability do not map neatly onto real world households, or 
householders’ lived experiences. As iterated at the beginning of this section, emerging 
literature suggests that such self-assessments are an important and valid way to 
understand household vulnerabilities and capacities (Clare et al., 2017; Jones and Tanner, 
2017, 2015). One important finding of this study is that migrant householders, by and 
large, do not perceive themselves to be more vulnerable to climate change than other 
Australian households. As this finding runs counter to extant adaptation literature on this 
topic, it is explored in further detail in the following sections.  
7.4 Migrants’ self-assessed vulnerability and adaptive capacities  
When mapped against traditional framings of vulnerability and adaptive capacity, migrant 
households (especially from developing countries) have often been positioned as being 
inherently vulnerable to climate change. This characterisation is based on assumptions of 
low socio-economic status, limited social networks, low English language fluency, 
incomplete knowledge of available services and lack of experience with the post-
migration environment (Tompkins et al., 2009; Arthurson and Baum, 2013; Sevoyan et 
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al., 2013; Hansen et al., 2014; Wickes et al., 2015). There are two clear problems with 
this vulnerability lens. First, migrants are a highly diverse group. Even those who have 
come from developing countries are not universally ‘poor’, uneducated or marginalised. 
In fact, taken as a group, migrants to Australia typically have higher education levels than 
the Australian-born (ABS, 2017h). In this study’s sample, oveseas-born survey 
repsondents were just as likley to have attained a tertiary education qualification (83.3%) 
as Australian-born respondents (84.6%), and were slightly more likely to have a 
postgraduate degree (30.7%) than their Australian-born counterparts (26.9%). Second, 
migrants possess a range of skills and knowledges that cannot be adequately accounted 
for by traditional, quantitative measures of adaptive capacity. These capacities have been 
identified in an emergent body of work focused on migrants’ everyday sustainabilities, as 
discussed in Chapter Three (Bradley, 2009; Carter et al., 2013; de Guttry et al., 2016; 
Head et al., 2018; Kerr, 2014; Klocker and Head, 2013; Strengers and Maller, 2012; 
Waitt, 2018; Waitt et al., 2016a; Welland, 2015; Yan et al., 2017). Such research has 
sought to counter the dominance of western environmental metrics and measures, in 
assessments of what it means to be green. This same lens has scarcely been turned to 
climate change adaptation.  
The following sections draw on a subset of the interview data gathered during this study. 
Specifically, they focus on interviews with 28 first-generation migrants from countries 
including England, Germany, Italy, Lebanon, China, Vietnam, India, Pakistan and the 
Philippines (see Table 4-7 of Chapter Four for a full list). Through this focus, the 
remainder of this chapter seeks to better understand how diverse householders’ self-
assessed adaptive capacities measure up against expectations that migrant households are 
more vulnerable to climate change impacts than non-migrant households. When asked to 
reflect on their own adaptive capacities and perceptions of vulnerability in comparison 
with other households in the same geographic area, most interviewees (59.3%) described 
themselves as less vulnerable than others; and 32.1 per cent as equally vulnerable. Their 
reasons for feeling this way are outlined in Table 7-5. Crucially, those who consider 
themselves less vulnerable cited experiences of living overseas as a source of adaptive 
capacity. 
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Table 7-5: Migrant interviewees’ self-assessed vulnerability and adaptive capacities compared 
to other households in Sydney, Australia. (n = 28) 
Interviewees’ self-
assessed 
vulnerability  
Proportion 
of sample 
(%) 
Representative quotes 
Less vulnerable than 
other households 
16 (57.1%) In the City of Sydney… I could be a bit better [off, 
than other households]…I think I will be a bit more 
prepared simply because I saw other options around [in 
Italy and Germany], so I witnessed other ways of 
living and other places. (Luca, male, born in Italy) 
I think I feel more, well prepared … I learned a lot 
about climate change and coping with climate change 
in China. (Yicha Lin, female, born in China)  
I went through that hardship [pre-migration] and…in 
daily life I don’t need that much, so when the hardship 
comes, that impact me very little…the people who 
always have a lot of stuff they [are] probably more 
vulnerable. (Monica, female, born in China) 
Same vulnerability as 
other households 
9 (32.1%) What happens to other people will happen to us too … 
We are all the same under a storm. (Amale, female, 
born in Syria) 
I think we are [vulnerable], but no more so than other 
people … it’ll affect us like everyone else … it’s not 
going to affect us more or less. (Lisa, female, born in 
China) 
If our environment changes where we live then 
everyone gets affected, it doesn’t look at whether you 
are white or black or a Hindu or a Muslim or Indian or 
Australian, it affects everyone. (Prasad, male, born in 
India) 
More vulnerable than 
other households 
3 (10.7%) No [I don’t feel more vulnerable], other than maybe 
being on the top of the apartment compared to the 
people living below you. (Bella, female, born in China) 
Whatever happens to my place … living in our [old] 
house, that would be more vulnerable than the new 
ones [houses]. (Saundarya, male, born in India) 
I think being on my own here … compared to people 
who lived here who have got family here … they just 
have a much better network of people around them to 
help. (Kevin, male, born in Malaysia) 
Only three interviewees (Bella, Saundarya and Kevin) (11.1%) consider themselves more 
vulnerable to climate change than other households in the same geographic area, and only 
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one identified his migrant status as the source of this perceived vulnerability. As shown 
in Table 7-5, Bella and Saundarya’s enhanced sense of vulnerability to climate change 
impacts has nothing to do with their first-generation migrant status. Bella feels vulnerable 
because her apartment is positioned on the top floor, potentially enhancing exposure to 
rainfall and roof leaks. She explained that newer, better designed dwellings would be less 
vulnerable. Similarly, Saundarya mentioned that the age of his apartment building may 
exacerbate his vulnerability. Kevin, from Malaysia, was the only participant to link his 
first-generation migrant status with perceived vulnerability. Kevin assessed himself as 
more vulnerable than others in the broader community, due to a lack of social capital. 
I think being on my own here [in Australia], I mean you don’t have your 
support network, you don’t have family, so you only have to depend on 
yourself and friends, that’s it. Compared to people who lived here, who have 
got family here, have got support here…they just have a much better network 
of people around them to help…Whereas people who are migrants, they 
don’t, so they have to do everything for themselves. (Kevin)   
Links between a lack of social capital and climate change vulnerability (in both migrant 
and non-migrant populations) are not uncommon in adaptation literature (Adger, 2003; 
Pelling and High, 2005) (see Section 3.2.3.3). That literature suggests that individuals 
without social networks and trust – those that are socially excluded or isolated – are less 
able to draw on collective resources to adapt (Adger, 2003; Arthurson and Baum, 2013; 
Boon et al., 2012; Correa-Velez et al., 2014; Nitschke et al., 2013; Prior and Eriksen, 
2013; Zhang et al., 2017). Given the focus on social capital in adaptation literature, it is 
surprising that this was only identified as a key determinant of adaptive capacity by one 
of the migrants involved in this study – Kevin. This disjuncture may reflect the fact that 
adaptation research has paid little attention to migrants’ self-assessed adaptive capacities 
and vulnerabilities.  
Contra the prevailing rhetoric that would place migrants in the ‘vulnerable’ basket, many 
of the participants in this study drew on pre-migration experiences and practices to 
explain why they feel well-equipped to cope with climate change. Strengers and Maller 
(2017: 1432) and Maller and Strengers’ (2013) concept of ‘practice memories’ is 
pertinent here (as described in Section 3.4.3). Strengers and Maller (2017, p.1432) 
developed the concept of ‘practice memories’ to explore how familiar practices 
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change/persist/disappear ‘when those who carry them become mobile’. They drew 
particular attention to how migrants’ lived experiences of weather are carried as practice 
memories into post-migration contexts, where both weather conditions and material 
elements and systems (relating to staying warm or cool) often differ. In a different study, 
Strengers and Maller (2012) found that some migrants’ household sustainabilities 
(specifically, their environmentally-beneficial water and energy conservation practices) 
were garnered through pre-migration experiences of resource scarcity and service 
disruption. These practices resurfaced in response to a period of prolonged drought and 
water restrictions in south-east Australia – and hence proved adaptive in that context. The 
important point here is that even those practices that are often abandoned post-migration 
(e.g. bucket-washing, cf. Waitt 2017) ‘leave traces in the body’, and often resurface in 
various ways when conditions change – for instance during a drought (Strengers and 
Maller 2017: 1436). Accordingly, these scholars have argued that migrants’ practice 
memories can constitute an adaptive resource, not least because mobile populations are 
likely to have been exposed to a broader range of practices than sedentary ones – and 
therefore have a broader toolkit to draw upon when needed (Strengers and Maller 2017; 
Waitt 2017). In the following sections I seek to contribute to this argument, by 
considering how migrants’ memories and pre-migration experiences can act (by their own 
reckoning) as sources of adaptive capacity. 
7.5 What links do migrant householders draw between migration and adaptive 
capacity?  
Many interviewees explicitly identified their pre-migration experiences of weather and 
disasters, and practice memories of scarcity and frugality, as valuable sources of 
knowledge and capacity that would aid them in preparing for, or coping with, climate 
change impacts in Australia. Their insights in regard to each of these areas are detailed in 
the following sections. 
7.5.1 Migrants’ experiences of weather and climate 
Exposure to weather events in countries other than Australia contributed to many 
interviewees’ feelings of preparedness and resilience to climate change in their post-
migration lives. Monica, a woman in her early 40s who grew up in Xi'an in central China, 
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now lives in an apartment in Sydney’s western suburbs (an area prone to hot weather). 
She cited her pre-migration experiences of wide-ranging temperatures in China as a 
primary reason for feeling able to cope just as well, if not better, in Sydney’s climate than 
her ‘local’ friends: 
I just think the weather here is beautiful, but I do hear people complain… 
because I’m from the other country I know how hot and how cold the weather 
is in my home town; in the summer it probably can go to 40°C and in the 
winter it can be up to minus 15°C…so we are kind of used to that 
range…here, I heard a lot of local friends complain about, “Oh this year is so 
hot and the weather get so hot and hotter” and in the winter they say “Oh it’s 
too cold” and then [I think] “Okay, [I] did not feel like that at all”…I mean 
these things didn’t concern me at all, or impact me much. (Monica, female, 
born in China) 
As warmer temperatures and more frequent heatwaves become a reality, lived-experience 
in diverse climates could serve as an important adaptive strength. Emmanuel, who was 
born in India and lived in Saudi Arabia and Canada before migrating to Australia, 
similarly attributed his ability to cope with wide-ranging temperatures to his pre-
migration exposure to varied climates. Emmanuel feels he ‘can handle the heat’ because 
he experienced such weather in Saudi Arabia and India, and developed practical strategies 
for keeping cool. On hot nights in India, Emmanuel and his family kept ‘a bucket of water 
with a sponge in it and we'd throw it around us when we slept on mattresses just so we 
get the cool effect of water rather than hot sticky weather’. Experiences of sub-zero 
Canadian winters mean Emmanuel also has strategies for keeping warm. Exposure to 
diverse climates makes Emmanuel feel prepared for climate change:  
[After living in] the Middle East, I can take like a really hot weather. Like 
when it gets up like 45°C I don’t have an issue being outside. Same with 
Canada, like when it gets down to -30°C, -40°C, I don’t have an issue being 
outside…so, I guess I am prepared. (Emmanuel, male, born in India)  
Liz, originally from England, also noted her exposure to a diverse array of climates, which 
had ‘recalibrated’ her ‘idea of what hot is and what cold is’. After living in Sydney for 
nine years, Liz spent 18 months living in Alice Springs (a remote town in Australia’s 
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Northern Territory) before returning to Sydney. In Alice Springs, Liz regularly 
experienced summer temperatures exceeding 40°C. Although these temperatures were far 
hotter than those she had experienced in England, Liz did ‘kind of get used to it’ and 
developed new practices for keeping cool, including swimming in a local pool after work. 
On a subsequent trip to the UK, Liz realised just how acculturated to heat she had become. 
Much of the UK was afflicted by heatwave conditions yet Liz felt able to cope better than 
those around her – even thinking ‘this isn’t hot, 35°C isn’t hot’. Like Emmanuel, Liz’s 
experiences of multiple migrations (international and domestic) have instilled a diverse 
skillset for coping with varied climatic conditions. In her own words, these experiences 
make Liz feel ‘probably more prepared’ to cope with climate change than the broader 
population. She reflected, ‘well, I’ve changed climates. So, I’m still here, so maybe if the 
climate changes, I’ll be still here’. Liz was explicit in her discussion of how pre-migration 
experiences of different climates may prove useful: 
A lot of people in Australia are from somewhere else. Maybe we don’t know 
the climate here as well as if we’d all lived here for centuries, but…we do 
have a lot of experience of dealing with different climates…The fact that I’m 
from England…that’s just one kind of climate experience…maybe it could 
be some kind of skill or a resource and something that maybe we sort of 
celebrate a bit more. That we have all these sort of different climate cultures. 
(Liz, female, born in England) 
Strengers and Maller (2017, p. 1432) have also argued that exposure to ‘varied weather 
conditions may enhance adaptive responses’, when calling for further research on mobile 
populations’ adaptation to weather conditions in their destination societies. These 
findings provide empirical evidence of this relationship. These findings also add an 
important dimension to existing work because this evidence comes from first-generation 
migrants’ self-assessed adaptive capacities. The interviewees in this study explicitly 
identified a link between exposure to diverse weather conditions and adaptive capacity, 
and positioned their migrant status as a unique strength vis-à-vis more immobile 
populations.  
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7.5.2 Migrants’ experiences of extreme weather and disasters 
When asked to reflect on their capacities to cope with climate change in south-east 
Australia, many interviewees also related their pre-migration experiences of extreme 
weather events and disasters. Elsewhere, individuals’ prior exposure to extreme weather 
events has been linked to increased climate change risk perceptions and support for 
mitigation and adaptation policies and actions (Broomell et al., 2015; Demski et al., 
2017). Past experiences of natural hazards were also associated with adaptive practices, 
or a perceived ability to cope, in many of the Australian studies reviewed in Chapter Three 
(Apan et al., 2010; Banwell et al., 2012; Bird et al., 2013; Correa-Velez et al., 2014; 
Elrick-Barr et al., 2015, 2016a, 2016b; Gibson et al., 2015; Hansen et al., 2013b; Hanson-
Easey et al., 2013; Hatvani-Kovacs et al., 2016; Higginbotham et al., 2014; Hurlimann 
and Dolnicar, 2011; Lo, 2013; Mills et al., 2016; Moore et al., 2016; Strengers and Maller, 
2012; Zografos et al., 2016), though only two of these studies focused on the experiences 
of migrant householders (Correa-Velez et al., 2014; Strengers and Maller, 2012). In this 
study, migrant householders who had experienced extreme weather events described 
feeling more prepared for disasters and climate change as a result.  
Trina, first introduced in Section 5.4 of this thesis, migrated to Australia from the 
Philippines for postgraduate study. She described enduring a typhoon in Manila – an 
experience that makes her feel more prepared for climate change impacts than the broader 
Sydney population. Trina fled her family’s single-storey home when Typhoon Ketsana 
brought flooding rains to Metro Manila in 2009. Carrying her two young children, she 
waded through waist-deep water with her family to reach higher ground, eventually taking 
refuge on the third-floor of a school building. Trina remembers the silty, brown 
floodwaters ‘rushing through the streets like it was like a river’. Upon returning home, 
they found it had been inundated with mud and seven feet of floodwater. Many 
possessions had been lost. While the experience was traumatic, Trina feels it has 
strengthened her coping capacity: 
I definitely go back to my experience during the flood because…in that one 
event it made me experience of not having dinner…you don’t have enough 
water for drinking…you lost a lot, so in a way it helps me cope with whatever 
changes that climate change brings…It helps me cope with climate change 
because…you’ve been there. (Trina, female, born in the Philippines) 
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Trina feels that her direct experience of a typhoon and flood, ‘helps me cope with 
whatever change…can happen’. Her observations illustrate that experiences of 
displacement and upheaval need not translate into future vulnerability. Correa-Velez et 
al. (2014) documented a similar vulnerability-capacity inversion related to the 
experiences of resettled refugees who were evacuated due to flash flooding in the 
Toowoomba region of south-east Queensland (Australia) in January 2011. The refugee 
men were predominantly from South Sudan, but also from other African countries, as 
well as Iraq and Burma. On the surface, recently resettled refugees often possess many 
attributes that have been traditionally associated with vulnerability to climate change 
impacts: low income, minimal formal education, low socio-economic status and limited 
English language skills (Arthurson and Baum 2013; Hansen et al. 2013b; Sevoyan et al. 
2013). However, in that longitudinal study, the former refugees reported coping well with 
the floods due to their prior displacement and experiences of evacuating, organising and 
supporting neighbours in the aftermath of upheaval (Correa-Velez et al., 2014; Correa-
Velez and Conteh, 2013). One of the interviewed refugee men explicitly stated that he 
was better prepared than his Anglo-Australian neighbours, noting ‘my previous 
experience helped me a lot to cope with the floods. Compared to Australians I was very 
much less stressful than they were’ (Alfred, 38 years, from Burundi, cited in Correa-Velez 
et al. 2014, p.254). In that instance, being twice-displaced was a source of strength rather 
than vulnerability (Correa-Velez et al., 2014; Correa-Velez and Conteh, 2013). Taken 
together with Trina’s story, it is apparent that perceptions of vulnerability do not always 
map neatly onto real world examples – especially when migrants are given the 
opportunity to judge their own vulnerability.  
Returning to this study, Jack – who migrated to Australia from the USA 18 years ago – 
also feels more prepared for extreme events than the broader population, due to pre-
migration experiences and his practice of maintaining a ‘survival pack’. Jack lived 
through numerous ‘massive’ earthquakes in California (including the 1971 San 
Fernando/Sylmar earthquake). His survival pack (including drinking water, tinned food 
and supplies) enhanced his self-sufficiency in the aftermath of such events, enabling Jack 
to cope with disruptions to infrastructure, including water supplies. In Sydney, Jack 
maintains his survival pack in preparation for extreme events, like storms and floods 
(rather than earthquakes, because Sydney is not earthquake prone). Jack expressed 
surprise that long-term Sydney residents generally do not have survival packs. 
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Significantly, his pre-migration experiences make him feel prepared despite the fact that 
other aspects of his current circumstances could make him vulnerable:  
I’m a renter, I’ve got limited funds…all I can hope is if something terrible 
happens I’m prepared enough to be able to live for a week without any 
government help…Ergo, the survival plan…When you live in an earthquake 
prone area…you plan for things. Sydneysiders have never had these kind of 
episodes so…I know people [in Sydney] who don’t have survival [kits], I’m 
surprised people don’t have survival kits. (Jack, male, born in United States 
of America) 
In these examples, first-generation migrants identified their migration status as a source 
of strength, not vulnerability. Experience of living in two or more countries has broadened 
their sense of tolerable weather conditions. Those who have lived through extreme 
weather events or natural disasters overseas feel that these experiences enhance their 
adaptive capacity, potentially making them more prepared to cope with climate change 
than more sedentary members of the Australian population. Of course, such experiences 
are not exclusive to first-generation migrants. Nonetheless, their stories, and perceptions 
of their own adaptive capacities, do trouble assumptions that migrants are inherently 
vulnerable to climate change.  
In the following section, I focus more explicitly on the interviewees’ practice memories, 
shaped via their exposure to different infrastructures and systems of resource provision, 
and experiences of coping with scarcity. These experiences also informed interviewees’ 
typically high self-assessments of their adaptive capacities. 
7.5.3 Migrants’ memories of everyday practices, systems of provision and scarcity 
Several interviewees explained that pre-migration experiences with different systems of 
resource provision established practice memories which, they considered, would 
strengthen their adaptive capacities in a context of climate change. For some, these 
memories still inform their everyday domestic practices in ways that are generally 
conservative of resources and speak to the types of inadvertent sustainabilities mentioned 
earlier. In other cases, these practices were not being ‘actively performed or trained’ at 
the time of interview, but participants knew their practice memories were available ‘to be 
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reassembled, or resurrected’ if needed (Maller and Strengers, 2015, p. 151). Interviewees 
also discussed useful skills associated with the migration process more generally – like 
speaking other languages, familiarity with travel, experience of uprooting themselves and 
moving – which they identified as contributing to their resourcefulness and resilience.  
Liz (introduced earlier) recounted her experiences of migrating from England to Sydney 
at a time when much of south-eastern Australia was in the grip of the drought. While Liz 
had not endured drought conditions before, she had experienced periods of limited water 
supply at her family’s holiday house in the north of England. As the house was not 
connected to a mains water supply network, Liz was accustomed to collecting water 
manually and using it judiciously: ‘there was a little stream and we’d go and get buckets 
of water, so we were very conscious about being careful with water.’ These practice 
memories helped Liz minimise her water usage during the drought to comply with 
mandatory water-saving measures. She found it surprising that she was more competent 
at saving water than people who had lived in Australia for longer periods of time, and 
recognised this as an adaptive advantage. She recalled how friends and acquaintances in 
Sydney had complained about the mandated water-saving measures: 
I had sort of thought that people might have similar experiences living in 
Australia…but it was surprising that most people, and even people that were 
quite a bit older than me seemed to sort of have this idea that water had been 
super-abundant when they were young…it seemed that conserving 
water…was like a new thing for them…it was like: here’s me, who’s lived in 
the…rainy north of England, seeming to have more…experience of drought 
than people living in Australia. (Liz, female, born in England) 
While these examples focus on individuals who have crossed international borders, the 
experiences and skills developed through different systems of resource provision may 
also be prevalent among domestic migrants. Previous research has shown that rural-urban 
migrants within Australia carry with them exposure to ‘regimes of water’ that underpin 
an ‘imaginative capacity’ to use water differently during times of drought (Allon and 
Sofoulis, 2006) 
Returning to this study, Nam, a young professional originally from Vietnam, feels that 
his pre-migration experiences have given him embedded skills that make him better 
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prepared to cope with climate change than other Sydney residents. Nam grew up in 
District 5, an urban area of Ho Chi Minh City where water supply was regularly cut-off 
by authorities. Nam and his family adjusted to this intermittent supply by collecting water 
in the morning (when it was available) and storing it for judicious use throughout the day:  
When I was in Vietnam…basically we have to survive…with only two 
buckets of water [for the household] and you have to make yourself get 
through the day …You’re not allowed to use more because they cut, they 
sealed the pipe, so no [more] water in that day. So you have to store in the 
bucket and then you have to manage to wash yourself, flush the toilet, clean 
the veggie, prepare the food, clean all the stuff with that much water that you 
can store in your house. (Nam, male, born in Vietnam) 
If faced with increasing water costs or decreased water availability due to climate change, 
Nam’s skills could prove to be an adaptive strength – and indeed, he framed his 
experiences through this lens. Nam observed that if for some reason (including climate 
change) there was limited water availability in Sydney, he would know what to do. 
Furthermore, some of Nam’s pre-migration water-related practices were still being 
applied at the time of interview, including using water frugally and collecting greywater 
and rainwater to use in his day-to-day practices. 
In much the same way, Amale, originally from Lebanon, continues to draw on practice 
memories of saving water and electricity (developed during wartime), in her present-day 
life in Sydney. Amale left Lebanon in 1987 when the Lebanese Civil war was ‘raging’. 
She lived in Australia, then Saudi Arabia, before returning to Australia in 2002. To this 
day, Amale conserves resources:  
I am already very careful with what I do. I mean everything; I am very 
conservative in my use of water, electricity, everything…I’ve always been 
like that, because when we had the war in Lebanon we had no water 
practically for days, no electricity for days. So we got used to being very 
conservative with power and water. (Amale, female, born in Syria)  
Amale’s practice memories were carried with her, even as she migrated to places of more 
abundant supply: 
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 And that…came with me everywhere, followed me everywhere, even in the 
more affluent countries like Saudi Arabia. I could use power and electricity 
for free, but I never did that…I just can’t do it…It becomes a second nature. 
(Amale, female, born in Syria) 
Through repeated performances and familiarisation, Amale’s practices have become 
deeply entrenched (cf. Maller and Strengers, 2015). Although Amale’s earlier upheaval 
was related to war, she feels that these experiences make her better prepared to cope with 
all manner of changes: 
Change in general was the story of my life because we lived here and there 
and everywhere. Even in Lebanon during the war we had to change houses 
because we were persecuted so yes, change…is something that I’m used to 
now. (Amale, female, born in Syria) 
Expanding on the theme of scarcity, these interviewees troubled the notion that poverty 
is an inherent source of vulnerability. Monica, introduced earlier, feels that her pre-
migration experiences in central China (at a time when much of the region was 
impoverished) have prepared her for climate change. Monica recounted childhood 
hardships, including not having enough food and few material possessions. By Monica’s 
own reckoning, these experiences of scarcity have made her more resourceful and 
resilient as an adult, and continue to influence her everyday practices even though she is 
no longer ‘poor’. She has the requisite skills to prepare meals with limited ingredients, 
uses energy and other resources frugally, avoids accumulating ‘stuff’ and is content with 
‘having less’. When imagining her life in a climate changing future, Monica explained 
that she would be more able to cope than the broader population, because of her 
resourcefulness and contentedness with less:  
I would think that the people who always have a lot of stuff they [are] 
probably more vulnerable because they…any hit, even the small hit, it just 
will…hit them badly. For me, because I always have a simple life so that 
won’t impact me much. (Monica, female, born in China) 
While the aim here is not to valorise poverty or hardship, its assumed association with 
vulnerability bears scrutiny. A vulnerability-capacity inversion is apparent in Monica’s 
account. Far from associating wealth with adaptive capacity, she associates it with 
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vulnerability. Ling, who is originally from Laos and lived in a Thai refugee camp for 
three years before resettling in Australia, made similar observations. Ling recalled living 
‘a very simple life’ in Laos; farming according to the seasons, collecting rainwater, 
fishing from rivers, raising chickens and foraging in the nearby forest. Though resources 
were abundant, they were consumed conservatively. Ling and her family were 
resourceful; items were upcycled, clothing was handed-down and families shared their 
produce. In contrast, there were ‘very little resources and very little water’ in the Thai 
refugee camp, and food supplies were scarce. When Ling’s family arrived in Australia, 
they rebuilt their lives and livelihoods from scratch. These formative experiences make 
Ling feel able to cope with climate change. She is confident in her own adaptive capacity, 
particularly if climate change impacts result in resource scarcity. When it comes to living 
frugally Ling commented, ‘I can do that, and my family can do that as well because we’ve 
been there, and done that already’. Far from considering herself vulnerable, Ling sees her 
practice memories from Laos and Thailand as sources of strength, resilience and 
resourcefulness: 
I believe that when [it] actually come to the time where you know something 
like that [climate change happens], because I’ve actually been through living 
in a simple life, living you know like in the earth, and working with my hands, 
you know, and have all the skill of sewing and knitting and cutting my 
hair…and speaking of other languages as well, that [will] actually help. (Ling, 
female, born in Laos) 
The findings presented throughout this section extend upon Maller and Strengers’ (2013) 
and Strengers and Maller's (2012) earlier work, which heralded the household 
sustainabilities of migrants by demonstrating their adeptness at saving water and energy, 
and linked their practices to pre-migration experiences of resource scarcity and service 
disruption. The findings of this research project look beyond household sustainability, 
showing that migrants’ practice memories also contribute to their self-assessed capacities 
to adapt to climate change impacts. The householders we spoke to are aware of their 
strengths – and many feel well-equipped as a result of their first-generation migrant 
status.  
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7.5.4 Summary: migrants’ self-assessed capacities challenge assumptions about climate 
change vulnerability 
The interviewees featured throughout this section originate from diverse parts of the 
world (including developed and developing countries, with varied climates). Some have 
backgrounds of extreme poverty and hardship, others do not. They also vary in terms of 
socio-economic status in their present day lives in Sydney. Yet, cutting across this 
diversity is their awareness that migration itself contributes something highly beneficial, 
which makes them feel well-prepared to cope with climate change. Over half of the 
interviewees described themselves as less vulnerable to climate change impacts than the 
broader Sydney population, and another 30 per cent feel equally vulnerable. To my 
knowledge, this is the first study in which migrants’ self-assessments of their adaptive 
capacities have been documented. The experiences and practices they narrated suggest 
that their high self-assessments are warranted. Exposure to diverse climates in different 
contexts, experience of extreme events (natural disasters and war), and memories of 
everyday practices with different systems of resource provision have equipped these 
individuals with varied resilience strategies.  
Taken together, and building upon existing literature, these findings suggest that 
traditional framings of migrant households as inherently vulnerable to climate change 
need to be rethought (it follows that traditional asset-based theories of adaptive capacity 
also require rethinking). In making this argument, I have sought to flip the script that 
typically associates migrants (especially those from developing countries) with low 
adaptive capacities. However, my intent is not to imply that migrant populations will not 
require any support when grappling with climate-related disasters, or with the pressures 
of everyday life in a climate changing present and future. Some migrants will need 
support to adapt to climate change, but so too will some non-migrants. 
7.6 Discussion and conclusions   
This chapter has aimed to explore householders’ self-perceptions of vulnerability and 
capacity, and to uncover extant capacities of relevance to climate change adaptation. It is 
apparent from the findings that have been presented that traditional determinants of 
vulnerability (that are frequently articulated in extant adaptation research) do not always 
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map neatly onto real world households, particularly when considering indirect climate 
change impacts. Householders in this study identified certain aspects of natural, physical, 
financial and human capital as influencing climate change vulnerability and capacity. 
However, the influence and importance of these factors – according to householders 
themselves – was contingent upon householders’ circumstances, and the climate change 
impact in question. Interviewees’ perceptions of the influence of a dwelling’s location (an 
example of natural capital), for instance, depended on the climate change impact under 
consideration: heatwaves, storms, drought, bushfires or sea-level rise. Similarly, different 
types of dwellings (attached or detached) were described as having advantages and 
disadvantages, depending on the situation. The study participants considered that attached 
dwellings may be less vulnerable to direct climate change impacts, like storms, but may 
leave their occupants with few opportunities to install rainwater tanks or solar power in 
preparation for indirect climate change impacts. The relationships between income and 
education and adaptive capacity were also not as clear cut in the minds of interviewees as 
they are in adaptation literature. Interviewees described how income alone is not a reliable 
indicator of financial capital (or adaptive capacity), and how knowledge and experience 
related to climate change, weather events and scarcity may prove more useful in the 
context of a climate changing world than formal education. These findings build on the 
earlier results chapters, providing further evidence of the research participants’ abilities 
to articulate nuanced and complex insights into climate change adaptation. 
Furthermore, based on the research participants’ self-assessments, it appears that 
household and individual attributes that are all too readily associated with vulnerability 
may indeed be a source of unheralded adaptive capacity. For instance, it is possible that 
those households with frugal practices will be less vulnerable than isolated but wealthy 
households, whose everyday lives are dependent on energy intensive and less flexible 
modes of operation (Toole et al., 2016). Similarly, migrant householders who have 
experienced diverse climates in different contexts, experienced extreme events (natural 
disasters and war), and have memories of everyday practices with different systems of 
resource provision may be equipped with varied resilience strategies that non-migrant 
households are not. The migrant householders interviewed in this study are certainly 
aware of their strengths – and many feel well-equipped as a result of their first-generation 
migrant status. Discussions of how such attributes may contribute to adaptive capacity in 
the context of climate change remain absent in adaptation discourse, despite the potential 
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to yield encouraging possibilities (Toole et al., 2016). Together, these insights suggest 
that a deeper rethink of adaptation at the household scale is needed in two key ways. First, 
traditional assessments of vulnerability and adaptive capacity would benefit from the 
inclusion of self-assessments, in order to improve understandings of how adaptation is 
lived and understood on the ground in and amongst everyday life. Second, policies and 
interventions aimed at increasing adaptive capacity should acknowledge and catalogue 
capacities that already exist in diverse communities – and consider how these can be 
supported, maintained and potentially even ‘transmitted’ to the broader population.   
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8. CONCLUSIONS 
This research project aimed to investigate climate change adaptation at the household 
scale in Australia, with a particular focus on culturally-diverse households. In order to 
understand how climate change impacts will be (and already are being) experienced at 
the household scale, and how climate change adaptation will be (and already is being) 
practised in and amongst everyday household life, it utilised a mixed methods approach 
involving both questionnaires and face-to-face interviews. As the study also sought to 
broaden understandings of how elements of cultural diversity (including country of birth) 
shape household views, practices and experiences relevant to climate change adaptation, 
data collection concentrated on Greater Sydney – home to a notably large and culturally-
diverse population. 
To address the aim of this research project and in light of key gaps identified in the 
literature, four objectives were devised: 
1. To understand how households are likely to be impacted by climate change in direct 
and indirect, ‘more-than-climate’ ways. 
2. To investigate householders’ perceptions of how climate change has impacted and/or 
will impact their households. 
3. To ascertain whether, and how, householders understand and practise climate change 
adaptation at the household scale. 
4. To explore householders’ self-perceptions of vulnerability and capacity and uncover 
extant capacities of relevance to climate change adaptation.   
In this concluding chapter, I summarise how the research findings have addressed each 
of these research objectives, and discuss the implications of these findings for adaptation 
research and policy. Before doing so, it is important to acknowledge some of the key 
limitations that affected this project. The representativeness of data collected in this study 
was impacted by the small sample size, particularly in relation to the survey data. Despite 
using numerous recruitment strategies (described in Chapter Four), the survey sample 
size was limited to 385 households. This figure represents a very small fraction of Greater 
Sydney’s population. It also meant that individual attributes (such as country of birth, 
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language and religion) had to be combined into broader categories to form useable data 
groups for analysis (e.g. region of birth rather than country of birth). The granularity of 
the analysis and types of statistical tests that could be conducted were therefore limited 
by the sample size. Literature pertaining to cross-cultural research has acknowledged the 
difficulties of obtaining high questionnaire response rates when targeting migrants and 
culturally diverse populations (as noted in Section 4.5.2). There are many reasons for this, 
including survey mode and length, cultural sensitivity to survey content, distrust of 
privacy and data use, segmentation within communities and disengagement from 
government and ‘official’ institutions. Another limitation of the research project was that 
all interviewees spoke English, and thus the findings are only able to present a partial 
insight into migrants’ lived experiences in the context of climate change. This study has 
not been able to ascertain the extent to which the capacity to speak and understand English 
plays into migrants’ self-assessments of their vulnerability and/or capacities. 
Notwithstanding these difficulties and limitations, the findings of this study signal the 
importance of focusing research attention on these groups, particularly in highly diverse 
contexts like Greater Sydney. 
8.1 Findings and implications  
8.1.1 Objective 1: Direct and indirect climate change impacts on households 
Foregrounding everyday life in the context of climate change adaptation underscores the 
fact that households, including those in Greater Sydney, will be affected by, and need to 
adapt to, a range of climate change impacts. The synthesis presented in Chapter Two of 
this thesis indicates that some of these impacts will be very direct; individuals will have 
embodied and adverse experiences of climatic stimuli and hazards, or have to protect their 
dwellings from damage and disasters. However, the same synthesis also made a more 
novel contribution to research on climate change adaptation by explicating that other 
climate change impacts will potentially affect even more householders in indirect ways.  
Indirect impacts will reach households via their connections to intermediary systems and 
networks and, more often than not, will manifest as more-than-climate changes at the 
household scale. The effects of global climatic change will therefore be encountered by 
householders – indirectly, inadvertently and at times unconsciously – as changes in 
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elements of everyday household life. Accordingly, adapting to climate change will 
involve adjustments to everyday actions like writing a shopping list, watering the garden, 
paying an electricity bill, making the daily commute or visiting the doctor’s office – in 
addition to changes in climate itself.   
The synthesis prepared in Chapter Two, which corralled evidence from a diverse array of 
scientific and social scientific literature, as well as media and government reports, 
suggests that adaptation is likely to be complicated at the household scale in ways not 
explored in adaptation studies focused solely (or predominantly) on direct climate change 
impacts. Accordingly, existing adaptation research – and the policy levers informed by 
such research – are missing a large part of the overall picture of how climate change will 
hit home. So too, they are missing a large part of the overall picture of how householders 
will need to prepare for, and respond to, these changes.  
8.1.2 Objective 2: Householders’ perceptions of climate change and its impacts on their 
households 
In this study, the vast majority of householders expressed belief that anthropogenic 
climate change is real and that its effects are already happening. A majority of survey 
respondents indicated that they think a range of direct and indirect climate change impacts 
are already happening, or will happen in Australia in the near future due to climate 
change. These impacts include climatic changes such as more frequent or extreme heat 
waves, more frequent or severe bushfires, more frequent or severe storms, and more 
frequent or severe floods. Most survey respondents also indicated that varied indirect and 
more-than-climate impacts are already happening, including rising electricity prices, 
rising water prices, increasing home insurance premiums and costs, and rising food 
prices. These findings were relatively consistent across the diverse sample of Australian 
households involved in the study. Almost irrespective of their demographic differences 
(in terms of age, education, income level, country of birth and cultural background), 
householders in this study not only expressed belief that climate change impacts are 
happening, but also that these changes are affecting, and will continue to affect, their own 
households.  
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When describing how climate change has or will impact their own households, survey 
respondents and interviewees tended to focus greater attention on the indirect impacts that 
will manifest in and amongst their day-to-day lives, including impacts on food, water, 
energy, transport, infrastructure, wellbeing, and especially costs of living. Concern and 
cognisance of the likelihood of rising costs and increasing financial pressures was a 
common thread across these changes. Less frequently, householders described direct 
impacts on their own health, or their families’ health, and their dwellings from direct 
impacts like heatwaves and storms. This emphasis on indirect impacts was evidenced 
again when householders were asked to identify the climate change impacts they are most 
worried about. Overall, householders indicated that they are just as concerned, if not more 
concerned, about the indirect consequences of climate change (particularly as they relate 
to costs of living) as they are about the direct impacts. They showed awareness of how 
they will experience these indirect impacts via their connections to broader networks and 
systems of provision. Householders’ understandings in this regard resonate with the 
‘connected households’ framework described by Head et al. (2013) and discussed in 
Section 3.4.1. These findings are significant as the weight of research conducted over the 
past decade on adaptation has focused on direct, climatic stimuli. Moreover, 
householders’ priorities and their perceptions of climate change are far more nuanced 
than expected, given the scant research and limited political leadership on these issues to 
date.  
These findings contribute a new perspective to existing calls for climate change research 
and communication to connect more meaningfully and systematically with people’s day-
to-day lives, experiences, concerns, and contexts in order to increase awareness of, and 
engagement with, climate change (for example, Elrick-Barr et al., 2015; Hanson-Easey 
et al., 2013; Moser, 2014). The findings of this study indicate that householders are 
already making these links of their own volition; they are not only capable of 
comprehending the diverse impacts of climate change on their day-to-day lives, but are 
adept at doing so. Adaptation research and communication should be attuned to these 
understandings in order to tailor information in ways that resonate with households and 
their existing concerns, such as rising costs of living. Future research which examines 
how to tailor information in such ways is an important priority. 
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8.1.3 Objective 3: Householders’ understandings and practices of adaptation 
Contrary to reports of limited understandings of climate change adaptation amongst the 
Australian public (as discussed in Sections 6.2 and 6.6), and related question marks 
pertaining to individuals’ (in)ability to identify how they might adapt to climate change, 
householders in this study were generally able to describe adaptation as a response to 
climate change which aims to reduce its harmful consequences. They were able to do so 
even if they had not previously ‘heard of’ the term climate change adaptation. 
Importantly, when explaining what they understand the term to mean, most of the 
householders in this study acknowledged that climate change adaptation is an active 
process that they can, will, or already have practise/d in and amongst their day-to-day 
lives. Survey respondents also demonstrated nuanced understandings of adaptation in that 
many of the actions that mitigate climate change can also be adaptive. There were no 
clear patterns in relation to respondents’ level of understanding of climate change 
adaptation or their household attributes, including cultural background.  
While only one-in-four survey respondents reported having done something to prepare 
for climate change, and one-in-three reported taking action in response to climate change, 
these low proportions may not signal a lack of action. The rich qualitative insights 
collected via the research interviews revealed that householders often adapt to indirect 
climate change impacts inadvertently by implementing strategies to reduce their energy 
usage to save money, installing water tanks to help the environment, growing self-
sufficient fruit and vegetable gardens to eat more healthily and reduce grocery bills, and 
limiting their reliance on private motor vehicles because public transport use is effective 
and sensible when living in central locations. These strategies have clearly been motivated 
by factors other than climate change, but they are also practices and actions that will likely 
prove adaptive in a climate changing world. It is therefore plausible that only a minority 
of survey respondents in this study indicated that they have done something to adapt to 
climate change – not due to a lack of awareness, interest, or action – but because climate 
change was not the only, nor the most important, factor driving their decisions and 
actions. Here, Hitchings et al.’s (2015) concept of ‘inadvertent environmentalisms’ 
(discussed in Section 3.4.2) comes to the fore. Just as Hitchings et al. (2015) argued that 
unheralded practices constitute important environmental capacities, it is arguable that 
inadvertent adaptations signal important capacities for a climate changing world. In light 
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of these findings, adaptation research and policy would benefit from engaging more 
meaningfully with householders’ everyday lives, along with their existing priorities and 
practices. Such research is necessary in order to develop successful policy interventions 
that ‘make sense’ amongst the milieu of household life; and that are do not overlook the 
myriad adaptive practices that households are already (inadvertently) enacting 
It is notable that households that have undertaken actions to adapt to climate change share 
some characteristics. They tend to be more established in their households; they are older, 
own their homes, live in detached dwellings and have lived in Australia for a considerable 
period of time. Importantly (and related to the findings of section 8.1.4 below), cultural 
differences did not appear to underpin householders’ capacities or proclivities to 
undertake adaptive actions. Instead, the links between period of residence in Australia 
and adaptive action seemed to be a function of the other variables listed above, 
specifically home ownership and residence in a detached dwelling (both of which are 
more common amongst the Australian-born). These findings suggest that external factors, 
particularly the lack of autonomy experienced by renters and those living in strata-
managed dwellings, play a role in householders’ ability to adapt to climate change. 
Renting and living in strata-managed, attached dwellings were recurrent barriers 
identified by survey respondents and interviewees in this study, irrespective of their other 
demographic attributes or cultural backgrounds. For these householders, limited 
autonomy and lack of home-ownership constrained their ability to alter their dwellings 
(for example, installing air-conditioning, solar power or rainwater tanks) or adjust their 
practices (for example, establishing a vegetable garden). Addressing these barriers ought 
to be a key area of focus of research and policy looking forward.   
8.1.4 Objective 4: Householders’ self-perceptions of vulnerability and capacities 
Adaptation research has traditionally based assessments of vulnerability and adaptive 
capacity on measures of certain capitals or resources. A growing number of researchers, 
however, have called for greater reflection on the sources of adaptive capacity and 
vulnerability at local scales, and with diverse populations, in order to more accurately 
reflect individuals’ lived experiences. With this in mind, understanding how householders 
themselves perceive their own vulnerability and adaptive capacity was an important 
component of this research project. This line of enquiry confirmed that traditional 
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approaches to vulnerability do not always map neatly onto real world households, 
particularly when considering indirect climate change impacts. To be clear, householders 
identified elements of natural, physical, financial and human capital as playing a role in 
vulnerability and capacity. However, their perceptions diverged from those that have been 
characterised and measured in previous adaptation studies. For instance, interviewees 
described the relevance of a dwelling’s location (a form of physical capital) as a source 
of vulnerability by way of exposure to direct climate change impacts – such as sea-level 
rise, floods or bushfires. However, the advantages and disadvantages of any location were 
not described as being mutually exclusive. Participants explained that the vulnerability of 
any given location is contingent upon the climate change impact in question. For example, 
dwellings located in Sydney’s eastern suburbs were identified as being less vulnerable to 
extreme heat compared to Sydney’s western suburbs, however, the same coastal locations 
were also identified as being more prone to storm damage and sea-level rise. Moreover, 
householders acknowledged that irrespective of their own dwelling location, they are not 
immune to indirect climate change impacts. They also reflected that a lack of financial 
resources can be a limitation on adaptive capacity (a view that is consistent with most 
adaptation research to date). However, their insights into the factors that constitute 
‘financial capital’ – household budgets, expenses, assets, debt, and financial management 
skills –were far more nuanced than those typically examined in such studies. The 
participants considered tenancy status and householder autonomy to play a far more 
important role in determining how householders have gone about, and will go about, 
adapting to climate change than income per se. 
Equally, but on the flipside, the findings presented in this thesis demonstrate that 
householder attributes that are all too readily associated with vulnerability may indeed be 
a source of unheralded adaptive capacity. In this regard, and given the focus of this study, 
research participants’ insights with regard to migration status were particularly 
illuminating. To the limited extent that adaptation research has focused on migration to 
developed countries, such as Australia, migrants have been positioned as inherently 
vulnerable due to assumptions of their low socio-economic status, low levels of 
education, a lack of material resources and social networks, low English language 
fluency, incomplete knowledge of available services and lack of experience with the 
local, post-migration environment (Arthurson and Baum, 2013; Hansen et al., 2013a, 
2013b; Hansen et al., 2014; Kammerbauer and Wamsler, 2017; Sevoyan et al., 2013; 
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Tompkins et al., 2009; Wickes et al., 2015). To my knowledge, only two Australian 
adaptation studies have explored cultural diversity and migrant status through a strength-
based lens (Correa-Velez et al., 2014; Strengers and Maller, 2017). Those studies focused 
on adaptation in the context of direct climate change stimuli, including flooding and heat, 
respectively. Based on their findings, Strengers and Maller (2017, p.1432) argued that 
exposure to ‘varied weather conditions may enhance adaptive responses’, and called for 
further research on mobile populations’ adaptations to weather conditions in their 
destination societies.  
This research project has responded to this call, and broadened the focus out – beyond 
weather conditions. Migrant householders were given an opportunity to evaluate their 
own vulnerability and capacities, vis-à-vis the wider Australian population. Their 
resounding response was that migration underpins a range of capacities: they approached 
migration as a source of strength. Migrant householders’ exposure to diverse climates in 
different contexts, their experience of extreme events (natural disasters and war), and 
memories of everyday practices with different systems of resource provision were 
conceived as equipping them with varied resilience strategies, particularly in relation to 
the indirect climate change impacts discussed throughout this research project. 
Discussions of how such attributes may contribute to adaptive capacity in the context of 
climate change remain absent in adaptation discourse, despite the potential to yield 
encouraging possibilities. Opportunities for such capacities to be recognised, heralded 
and scaled-up – by broadening the suite of actors and actions under consideration in 
climate change adaptation research (in much the same way as household sustainability 
research has promoted) remain.  
These findings have two key implications. First, traditional assessments of vulnerability 
and adaptive capacity would benefit from the inclusion of self-assessments in order to 
improve understandings of how adaptation is lived and understood on the ground in and 
amongst everyday life. Second, policies and interventions aimed at increasing adaptive 
capacity should acknowledge and catalogue capacities that already exist in diverse 
communities. Here, there is potential to think outward from migrant households. Diverse 
societies, like Australia, have a unique opportunity to gather insights and strategies for 
coping with climate change that have originated elsewhere. This finding is particularly 
pertinent given that climate change will itself perpetuate migration in the coming decades. 
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Further research will be needed to explore the frameworks and contexts within which 
such knowledge transfers may occur, and how they may be supported.  
8.2 Reflections on cultural diversity, migrant status and climate change adaptation   
At the conclusion of this project – which was framed by a cultural diversity lens – it is 
important to reflect on the insights it has provided regarding the links between cultural 
diversity and climate change adaptation. Thinking back to the start of this project, it 
seemed that cultural diversity would play a definitive role in shaping householders’ 
understandings and knowledge of climate change and climate change adaptation, and 
their concerns and priorities in a climate changing world. Existing literature on climate 
change adaptation and environmental issues had certainly framed cultural diversity in 
such a way. From those accounts, ethnic minority and migrant householders were 
expected to be more vulnerable to climate change than their non-migrant and ethnic 
majority counterparts. Over the course of my candidature, I had found myself sitting in 
(and allotted to) conference sessions focused on the themes of ‘vulnerable communities’ 
and ‘building resilience and community services’ when seeking out emergent research on 
climate change adaptation and culturally-diverse or ethnic minority households, or 
presenting my own findings. As the project progressed, however, it became increasingly 
clear that the impacts of cultural diversity were neither as great as I had anticipated, nor 
as straightforward as existing literature had indicated. Statistical test after statistical test 
came back ‘insignificant’, and most interviewees inverted expectations of vulnerability 
and adaptive capacity. With the project drawing to a close, I have come to recognise the 
value of these ‘mixed’ findings.  
The diverse householders involved in this study were aware of and concerned about 
climate change, and knowledgeable about adaptive actions at the household scale. Few 
differences could be straightforwardly attributed to cultural diversity. This is an important 
finding given that environmental scholarship has often criticised ethnic minorities for 
having minimal concern about, or engagement with, environmental issues (Buijs et al., 
2009; Johnson et al., 2004b, 2004a; Jones, 2002; Kerr et al., 2016; Leung and Rice, 2002; 
Murray and Mills, 2011; Whittaker et al., 2005). Contrary to these stereotypical portrayals 
of ethnic minorities as environmentally-disengaged, this study has shown that levels of 
concern about climate change, and its impacts, are high across a diverse range of 
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households. So too, that knowledge of, and engagement with, climate change adaptation 
is not limited to the (white) ethnic majority.  
In other respects, though, migrant status was identified as being highly influential. To a 
certain extent, the householders involved in this study up-ended traditional assumptions 
of which household and individual attributes are associated with vulnerability, leading to 
a key finding and contribution of this thesis: migrant status underpins a range of adaptive 
actions and capacities that have not been recognised in existing adaptation studies. Many 
migrant householders interviewed in this study described feeling well-equipped to cope 
with climate change as a result of their first-generation migrant status and pre-migration 
experiences.  
This thesis adds an important dimension to existing work, because the empirical evidence 
was built around first-generation migrants’ self-assessed adaptive capacities. To my 
knowledge, this is the first study in which migrants’ self-assessments of their adaptive 
capacities have been documented. The experiences and practices they narrated suggest 
that their high self-assessments are warranted. Exposure to diverse climates in different 
contexts, experience of extreme events (natural disasters and war), and memories of 
everyday practices with different systems of resource provision have equipped these 
individuals with varied resilience strategies.  
These findings challenge and extend upon existing understandings of vulnerability and 
adaptive capacity. They also signal encouraging possibilities. The types of experiences, 
practice memories and skills recounted by the migrants involved in this study are not 
exclusive to households that have migrated internationally. There are all sorts of reasons 
why households who have always lived in Australia (or even within Sydney) may be well-
equipped to be resourceful when needed. However, the overarching message is clear: such 
capacities only become apparent when researchers look beyond traditional determinants 
of adaptive capacity and vulnerability; and when researchers listen as householders 
describe their own experiences and capabilities. Future adaptation research would benefit 
from the inclusion of self-assessments, and further research will be needed to explore the 
frameworks and contexts within which such capacities may be supported and potentially 
shared. 
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APPENDIX 1 – CLIMATE CHANGE EMISSION SCENARIOS  
The Intergovernmental Panel on Climate Change (2000) ‘Special Report Emissions 
Scenarios’ set out storylines for four emission scenarios to 2100. They are quoted 
verbatim below, alongside projected temperature and sea-level changes:   
Scenario A1: 
 ‘The A1 storyline and scenario family describes a future world of very rapid economic 
growth, global population that peaks in mid-century and declines thereafter, and the rapid 
introduction of new and more efficient technologies. Major underlying themes are 
convergence among regions, capacity building, and increased cultural and social 
interactions, with a substantial reduction in regional differences in per capita income. The 
A1 scenario family develops into three groups that describe alternative directions of 
technological change in the energy system. The three A1 groups are distinguished by their 
technological emphasis: fossil intensive (A1FI), non-fossil energy sources (A1T), or a 
balance across all sources (A1B).’ (IPCC, 2000, p. 4) 
The best estimate of temperature rise for Scenario A1FI is 4.0°C with a likely range of 
2.4 to 6.4°C, and a sea level rise likely range of 26 to 59 centimetres (IPCC, 2007c). 
The best estimate of temperature rise for Scenario A1T is 2.4°C with a likely range of 1.4 
to 3.8°C, and a sea level rise likely range of 20 to 45 centimetres (IPCC, 2007c). 
The best estimate of temperature rise for Scenario A1B is  2.8°C with a likely range of 
1.7 to 4.4°C, and a sea level rise likely range of 21 to 48 centimetres (IPCC, 2007c). 
 
Scenario A2:  
‘The A2 storyline and scenario family describes a very heterogeneous world. The 
underlying theme is self-reliance and preservation of local identities. Fertility patterns 
across regions converge very slowly, which results in continuously increasing global 
population. Economic development is primarily regionally oriented and per capita 
economic growth and technological change are more fragmented and slower than in other 
storylines.’ (IPCC, 2000, p. 5) 
The best estimate of temperature rise for Scenario A2 is 3.4°C with a likely range of  2.0 
to 5.4°C, and a sea level rise likely range of 23 to 51 centimetres (IPCC, 2007c). 
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Scenario B1:  
‘The B1 storyline and scenario family describes a convergent world with the same global 
population that peaks in mid-century and declines thereafter, as in the A1 storyline, but 
with rapid changes in economic structures toward a service and information economy, 
with reductions in material intensity, and the introduction of clean and resource-efficient 
technologies. The emphasis is on global solutions to economic, social, and environmental 
sustainability, including improved equity, but without additional climate initiatives.’ 
(IPCC, 2000, p. 5) 
The best estimate of temperature rise for Scenario B1 is 1.8°C with a likely range of 1.1 
to 2.9°C, and a sea level rise likely range of 18 to 38 centimetres (IPCC, 2007c). 
 
Scenario B2:  
‘The B2 storyline and scenario family describes a world in which the emphasis is on local 
solutions to economic, social, and environmental sustainability. It is a world with 
continuously increasing global population at a rate lower than A2, intermediate levels of 
economic development, and less rapid and more diverse technological change than in the 
B1 and A1 storylines. While the scenario is also oriented toward environmental protection 
and social equity, it focuses on local and regional levels.’ (IPCC, 2000, p. 5) 
The best estimate of temperature rise for Scenario B2 is 2.4°C with a likely range of 1.4 
to 3.8°C, and a sea level rise likely range of 20 to 43cm. (IPCC, 2007c). 
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Table 1: Summary of potential climate change impacts (direct and indirect) on householders from rising temperatures  
Stimuli Impact pathway Projected change
 Impact 
Rising 
Temperature 
Direct: 
Human 
health 
High temperatures/heatwaves increase heat-stress, dehydration, heart attacks and stroke i  Increased heat-related 
illnesses and deaths ii  
Decreased cold-related 
illnesses and deaths 
Outdoor work and physical labour is dangerous on hot days iii  
Warm temperatures reduce cognitive function, and aggravate mental/behavioural disorders and 
dementia in certain age groups iv  
 Warm temperatures increase incidence of aggressive behaviour (e.g. assaults) and crime v  
Direct: 
Dwellings 
Extreme heat, along with rising levels of atmospheric CO2 can deteriorate building materials (e.g. 
concrete) and facades, and stress steel-frame buildings vi  
Damage to dwellings 
Indirect: 
Food 
production 
Rice: 1ºC warming of overnight temperatures can reduce yields by 10% vii  Altered food 
availability 
 
Reduced food quality 
 
Increased food costs  
 
Compromised food 
security 
 Wheat: Heat stress reduces dietary value and suitability for dough-making viii  
 Beef: Heat stress reduces meat quality, increases exposure to parasites/disease ix  
 Chicken: Heat stress reduces feed intake, weight gain, and meat quality x  
  Pork: Pigs unable to perspire. Heat stress reduces feed intake and meat quality xi   
  Milk: Heat stress reduces milk yield by 10-25%, and 40-50% in extreme heatwaves xii  
  Eggs: Heat stress reduces egg production, egg weight and shell quality xiii  
  Seafood: Warming ocean temperatures and acidification impact the development, distribution and 
disease-resistance of aquatic species including fish and molluscs xiv  
  Fruit: Warm winter temperatures and inadequate chilling reduce fruit development (e.g. pome and 
stone fruit trees) xv  
  Fruit: Extreme day time temperatures cause sunburn and reduce fruit yields xvi 
i(McMichael et al., 2006; McMichael and Butler, 2009) ii(Bambrick et al., 2008; Huang et al., 2012; Turner et al., 2013) iii(Hanna et al., 2011; Maloney and Forbes, 2011; 
Xiang et al., 2014a, 2014b; Zander et al., 2015) iv(Cedeño Laurent et al., 2018; Hansen et al., 2008) v(Anderson, 2001; Anderson and Delisi, 2011; Brunsdon et al., 2009; Butke 
and Sheridan, 2010; Gamble and Hess, 2012) vi(Nguyen et al., 2010; Stewart et al., 2011)  vii(Peng et al., 2004) viii (Blumenthal et al., 1993) ix(Gregory, 2010; Henry et al., 2012) 
x(Lin et al., 2006) xi(Ross et al., 2015) xii(Dunshea et al., 2013; Nidumolu et al., 2014) xiii(Lin et al., 2006; Mashaly et al., 2004) xiv(Fitzer et al., 2018; Hobday and Lough, 2011; 
Hobday and Poloczanska, 2010; Parker et al., 2009) xv(Darbyshire et al., 2013; Luedeling, 2012; Thomson et al., 2014) xvi(Webb and Whetton, 2010) 
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Stimuli Impact pathway Projected change
 Impact 
Rising 
Temperature 
(cont.) 
Indirect: 
Food 
production 
(cont.) 
Fruit/Vegetables: Warmer temperatures and higher atmospheric CO2 reduce nutritional value xvii 
Wine grapes: Warmer temperatures cause earlier ripening and reduced quality. Up to 70% of 
Australia’s wine-growing regions will be less suitable for grape growing by 2050 xviii  
Vegetables: Heat stress reduces brassica flowering; leaf crops (e.g. lettuce, spinach) prone to bolting 
prematurely xix  
Chocolate: Suitability of cocoa-growing regions likely to change xx  
Coffee: Area suitable for coffee production reduced by ~50 per cent by 2050 xxi  
Pests: 1ºC warming can increase damage and pest control costs of Queensland fruit fly by 38% xxii  
Pests: Warmer temperatures (and humidity) increase risk of weeds, pests and diseases xxiii  
Altered food 
availability 
Reduced food quality 
Increased food costs  
Compromised food 
security 
 Indirect: 
Water supply 
Warmer temperatures affect water quality parameters (e.g. dissolved organic matter, micro-
pollutants, pathogens) xxiv  
Increased water 
treatment costs and 
risk of disease 
 Indirect: 
Energy 
supply 
Increased demands for cooling (e.g. air-conditioning) stress electricity networks, causing 
failures/power outages xxv  
Decreased reliability 
of supply, increased 
costs of maintenance, 
rising power bills 
 Indirect: 
Transport/ 
infrastructure 
Transport networks (e.g. signalling equipment, traffic lights) vulnerable to electrical failure during 
heatwaves xxvi and high temperatures linked to increased traffic-related accidents xxvii  
Heat stress damages asphalt road surfaces, airport tarmacs, steel bridges, railway lines, concrete 
joints and pavement xxviii  
Rising global temperatures and wind instabilities at high altitudes likely to increase turbulence and 
flight durations xxix 
Decreased reliability 
of transport networks  
Increased costs of 
maintenance 
 
   
xvii(Müller et al., 2014; Myers et al., 2014) xviii (Deuter, 2008; Webb and Whetton, 2010; Webb et al., 2012, 2011) xix (Angadi et al., 2000; Hughes et al., 2015) xx 
(Läderach et al., 2013) xxi (Bunn et al., 2015) xxii (Sutherst et al., 2000) xxiii (Webb and Whetton, 2010) xxiv (Delpla et al., 2009) xxv (Reisinger et al., 2014; Wang 
et al., 2010) xxvi (Koetse and Rietveld, 2009; Love et al., 2010; Queensland University of Technology, 2010) xxvii (Basagaña et al., 2015; Rowland et al., 2007) 
xxviii (Taylor and Philp, 2010) xxix (Storer et al., 2017; Williams, 2016; Williams and Joshi, 2013) 
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Stimuli Impact pathway Projected change
 Impact 
Rising 
Temperature 
(cont.) 
Indirect: 
Biota 
Warm temperatures increase water and food-borne infectious diseases (e.g. Salmonella, bacterial 
gastroenteritis) xxx  
Range of vector-borne diseases, such as dengue fever, projected to expand southwards xxxi 
Warmer temperatures contribute to plant growth/production of aeroallergens xxxii  
Increased use of air-conditioners and mulch may increase exposure to Legionnaires disease. xxxiii   
Increased illness, 
death, asthma and 
allergies 
xxx (Bambrick et al., 2008; Harley et al., 2011) xxxi (Aström et al., 2012; Bambrick et al., 2008; Hales et al., 2002) xxxii (Beggs, 2004; Beggs and Bambrick, 
2005; Beggs and Bennett, 2011; Browne, 2016; Reid and Gamble, 2009) xxxiii (Hales et al., 2002)  
 
Table 2: Summary of potential climate change impacts (direct and indirect) on householders from rainfall and storms 
Stimuli Impact pathway Projected change
 Impact 
Rainfall 
and storms 
Direct: 
Human health 
Declining seasonal/annual rainfall and worsening droughts affect physical and mental health i  
Increasingly extreme rainfall events, storms and floods pose risks to human health ii  
Increased physical 
and mental illness, 
injury and death 
Direct: 
Dwellings 
Extreme rainfall events and storms damage built infrastructure (e.g. roofs, guttering) iii 
Extended drought periods can cause building foundations on clay/expansive soils to shift/crack 
iv 
Long-term water insecurity affects household gardens, including fruit and vegetable gardens, 
and yards v   
Damage to dwellings 
and gardens/yards 
Increased water 
requirements  
Rising insurance cost 
Indirect: Food 
production 
Worsening droughts and severe storms are expected to impact food production by limiting 
irrigation, damaging crops and reducing yields vi 
Interrupted supply 
Increased costs of 
fruits and vegetables 
i(Nicholls et al., 2006; van Dijk et al., 2013) ii(Haynes et al., 2016; McMichael et al., 2006; McMichael and Butler, 2009) iii (Schuster, 2013; Schuster et 
al., 2005)  iv(Chen, 1975; Considine, 1984; Li et al., 2014) v(Adams et al., 2015; Stebbing et al., 2013) vi(Connor et al., 2009, 2012; Garnaut, 2008; Kiem 
and Austin, 2013; Quiggin et al., 2010) 
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Stimuli Impact 
pathway 
Projected change Impact 
Rainfall 
and storms 
(cont.) 
Indirect: Water 
supply 
Reduced rainfall and water inflows, along with increased evaporation, are projected for key water 
catchments (e.g. Warragamba Dam) vii  
Water supply likely to be supplemented with alternative sources (desalinated or recycled water)  
Droughts, heavy rainfall events and warmer temperatures affect water quality parameters (e.g. 
dissolved organic matter, nutrient concentrations, micro-pollutants, pathogens, sediment) ix  
Altered water 
availability/source 
Implementation of 
water restrictions viii 
Increased water costs 
Increased disease 
Indirect: 
Energy supply 
Extreme rainfall events and storms can damage energy infrastructure and networks x 
 
Power outages and 
flow-on effects 
(including impacts 
on cost) 
Indirect: 
Transport/ 
infrastructure 
Worsening storms likely to disrupt off-shore production and on-shore transportation of oil/gas xi  
Transport infrastructure and networks vulnerable to flooding, traffic hazards and accidents xii 
Upgraded infrastructure (e.g. stormwater drainage) needed for intensifying rainfall events xiii 
Disrupted fuel supply 
Disrupted transport 
Increased costs (e.g. 
taxes and rates) 
Indirect: Biota Intense rainfall events increase contamination risk of drinking-water reservoirs from water-borne 
parasites Cryptosporidium and Giardia xiv   
Use of rainwater tanks and greywater in response to drought increases exposure to chemicals and 
pathogenic microorganisms xv, and accommodate disease-spreading mosquitoes xvi  
Ross River virus outbreaks can occur when local rainfall, tides and temperatures promote mosquito 
breeding xvii  
Increased likelihood 
of illness and death 
vii(NSW Office of Water, 2010) viii (NSW Office of Water, 2010) ix(Delpla et al., 2009) x(Maunsell Australia and CSIRO, 2008) xi(Blackburn, 2013; Khan et 
al., 2013) xii(Maunsell Australia and CSIRO, 2008) xiii(Department of Climate Change and Energy Efficiency, 2010; NSW Office of Water, 2010) xiv(Curriero 
et al., 2001; Harley et al., 2011; McMichael et al., 2006) xv(Ahmed et al., 2012, 2010; Barker et al., 2012; Benami et al., 2016; O’Toole et al., 2012) xvi(Ahmed 
et al., 2011) xvii(NSW Government Health, 2016) 
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Table 3: Summary of potential climate change impacts (direct and indirect) on householders from bushfires  
Stimuli Impact pathway Projected change
 Impact 
Bushfires Direct: 
Human 
Health 
Increased frequency and intensity of fires, lengthening fire season, and hazard-reduction burning 
likely to increase risk of exposure to fire-fronts and smoke (i.e. reduced air quality) i  
Experience of bushfires can cause psychological stress and trauma ii 
Increased risk of physical 
and mental illness, injury, 
death 
Direct: 
Dwellings 
Risk of property damage or destruction iii 
Increasingly stringent bushfire zone building regulations require householders to obtain specific 
approvals and use fire resistant materials/design iv 
Householders in bushfire prone land encouraged to insure  dwellings to higher standards (cost to 
rebuild rather than what they are worth now) v 
Damage to dwellings  
Increasing costs of 
building/renovating 
Rising insurance costs and 
insufficient coverage risk 
 
Indirect: Food 
production 
Livestock and crops may be damaged or destroyed by fires vi 
Grapes are susceptible to smoke taint from fires, compromising quality and wine production vii 
Food availability and cost 
 
 Indirect: 
Water supply 
Bushfires increase sediment/debris flows as well as ash contamination in water catchments viii  Increased water treatment 
costs 
 Indirect: 
Energy supply 
Bushfires can damage electricity distribution and transmission networks, including substations 
and overhead powerlines ix 
Power outages and flow-
on effects (including costs) 
 Indirect: 
Transport/ 
infrastructure 
Transport infrastructure/networks, x  telecommunication networks, and community infrastructure 
(e.g. hospitals, schools) xi vulnerable to bushfires and hazard-reduction burning  
Road closures, traffic 
delays and service 
disruption 
 Indirect: Biota Ecosystems, plants and animals – and tourist destinations – are susceptible to fire xii Reduced 
tourism/recreation  
i(Broome et al., 2016; Horsley et al., 2018; Johnston et al., 2002; van den Honert et al., 2015) ii(Ambrey et al., 2017; Bryant et al., 2014; Hayes et al., 2018)                  
iii (van den Honert et al., 2015) iv(Chang‐Richards et al., 2008; Mannakkara et al., 2014)  v(Mallon et al., 2014; Reisinger et al., 2014) vi (Millar and Roots, 
2012; Stephenson et al., 2013)  vii(Keller, 2010; Kennison et al., 2009; Mira de Orduña, 2010) viii(Langhans et al., 2016; Nyman et al., 2015; Reneau et al., 
2007; Smith et al., 2011) ix(Gillen, 2005; Maunsell Australia and CSIRO, 2008) x(Koetse and Rietveld, 2009; Love et al., 2010; Maunsell Australia and 
CSIRO, 2008) xi(Gillen, 2005; Maunsell Australia and CSIRO, 2008) xii (Sanders and Laing, 2010) 
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Table 4: Summary of potential climate change impacts (direct and indirect) on householders from sea-level rise  
Stimuli Impact pathway Projected change
 Impact 
Sea-level 
rise 
Direct: Human 
Health 
Coastal inundation, erosion and flooding may result in localised flooding and damage, posing a risk 
to human health i 
Increased risk of 
injury and death 
Direct: 
Dwellings 
Coastal erosion, inundation, storm surges likely to damage properties and coastal land ii 
Changes to land zoning and building regulations and standards iii 
Dwellings in vulnerable coastal areas at risk of sea-level rise could become harder to insure iv 
Damage to dwellings  
Increasing costs of 
building/renovating 
Increasing insurance 
costs and risk of 
insufficient coverage 
Indirect: Food 
production 
Rising sea-levels can impact aquifers used for irrigation in coastal regions v Maintenance costs 
passed on to consumer   
 Indirect: Water 
supply 
Shoreline recession and coastal ecosystem degradation, and coastal inundation may in increase 
salinisation of coastal areas and groundwater through salt-water infiltration vi 
Maintenance costs 
passed on to consumer 
 Indirect: 
Energy supply 
Rising sea-levels, storm surges, flooding and coastal erosion, expected to damage key 
infrastructure, including electricity distribution networks and energy facilities in coastal/low-lying 
areas vii 
Power outages and 
flow-on effects 
 Indirect: 
Transport/ 
infrastructure 
Rising sea-levels, storm surges, flooding and coastal erosion, expected to damage roads, rail, and 
ports, and increase building standards viii 
Road closures, traffic 
delays and disruption 
Service disruption 
 Indirect: Biota Coastal ecosystems (beaches, wetlands, mangroves), plants and animals are susceptible to sea-level 
rise ix 
Impact on place 
attachment x and 
tourism  
i(McMichael et al., 2006) ii (Hennecke et al., 2004; Nicholls et al., 2007; Norman et al., 2012) iii(Gibbs, 2012; Productivity Commission, 2012; Snow and 
Prasad, 2011) iv(Mallon et al., 2014; Reisinger et al., 2014) v(Deuter, 2008; Werner, 2010)  vi(Werner, 2010)  vii(Schaeffer et al., 2012)  viii(Koetse and Rietveld, 
2009; Maunsell Australia and CSIRO, 2008) ix(Hughes, 2011; Nicholls et al., 2007; Norman et al., 2012) x(Graham et al., 2014; Williams et al., 2012) 
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Journal 
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rapid ocean change. Mar. Policy 76, 169–177.  
(van Riper et al., 
2013)  
 
Journal 
article 
van Riper, C.J., Kyle, G.T., Sutton, S.G., Yoon, J.I., Tobin, C., 
Riper, C.J. Van, Kyle, G.T., Sutton, S.G., Yoon, J.I., 2013. 
Australian residents’ attitudes toward pro-environmental 
behaviour and climate change impacts on the Great Barrier Reef. 
J. Environ. Plan. Manag. 56, 494–511. 
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Source Type Citation 
(Waitt et al., 2012)  
 
Journal 
article 
Waitt, G., Caputi, P., Gibson, C., Farbotko, C., Head, L., Gill, N., 
Stanes, E., 2012. Sustainable household capability: which 
households are doing the work of environmental sustainability? 
Aust. Geogr. 43, 51–74.  
(Whittaker et al., 
2013b) 
 
Journal 
article 
Whittaker, J., Haynes, K., Handmer, J., McLennan, J., 2013b. 
Community safety during the 2009 Australian ‘Black Saturday’ 
bushfires: an analysis of household preparedness and response. Int. 
J. Wildl. Fire 22, 841–849. 
(Zhang et al., 2017)  
 
Journal 
article 
Zhang, Y., Nitschke, M., Krackowizer, A., Dear, K., Pisaniello, D., 
Weinstein, P., Tucker, G., Shakib, S., Bi, P., 2017. Risk factors for 
deaths during the 2009 heat wave in Adelaide, Australia: a matched 
case-control study. Int. J. Biometeorol. 61, 35-47. 
(Zografos et al., 
2016)  
 
Journal 
article 
Zografos, C., Anguelovski, I., Grigorova, M., 2016. When 
exposure to climate change is not enough: exploring heatwave 
adaptive capacity of a multi-ethnic, low-income urban community 
in Australia. Urban Clim. 17, 248–265.  
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APPENDIX 4 – SYSTEMATIC LITERATURE REVIEW: ANALYSIS 
Source Data Stimuli Responses Determinants 
(Adams et 
al., 2015) 
 
10 interviews 
with 
householders 
in a regional 
town in VIC  
Water, 
drought 
Adapting garden to 
water scarcity. Using 
different plants, 
mulch, grey water, 
water tanks, and 
watering practices. 
Accepting change.  
Gardeners demonstrated 
adaptive capacity and 
resilience. Physical and 
financial strains existed, but 
values and attachment to 
gardens incentivised learning, 
and application of new skills 
(knowledge). 
(Akompab et 
al., 2013)  
 
267 survey 
responses 
from 
households in 
Adelaide, SA. 
Heat Drinking water to 
stay hydrated. 
Seeking protection of 
shade when outdoors. 
Listening to daily 
weather forecasts. 
Wearing a hat 
outside. Swimming.  
High perceived benefit of 
action and high cues to action 
(e.g. personal experience 
with heatwaves) more likely 
to take preventative actions to 
keep safe. Married, post-high 
school education/training, 
knowledge about heatwaves, 
income > $60000 more likely 
to adapt. 
(Alexander et 
al., 2012) 
 
524 survey 
responses 
from 
households in 
Australia 
 
Sea-level 
rise 
(SLR) 
Managed retreat of 
coastal properties 
(hypothetical 
scenario) 
Perceived risk of SLR 
rejected by males, older 
participants, and coastal 
property owners more than 
other groups. Those who 
reject SLR risks more likely 
to construe SLR with an 
intuitive theological 
framework and less likely to 
contemplate managed retreat.  
(Anton and 
Lawrence, 
2016)  
 
300 survey 
responses 
from residents 
in south-west 
Western 
Australia 
Bushfire Have fire response 
plans (protecting 
property/evacuating). 
Take advice from 
emergency services. 
Have fire-resistant 
roof, trees away from 
powerlines, smoke 
alarms, shutters. 
Place attachment to homes 
predicted fire preparedness of 
people living in rural areas 
but not at wildland-urban 
interface. Home-owners 
implemented more 
preparatory measures than 
renters (ability/responsibility 
for change) 
(Apan et al., 
2010) 
 
142 survey 
responses 
from residents 
in Charleville, 
and Mackay, 
QLD 
Flood Evacuating, having 
flood insurance, 
moving vehicles and 
items to higher ground, 
moving to another 
area, raising house, 
maintaining property, 
viewing flood plans.  
Lack of costly insurance adds 
vulnerability. Elderly and 
those without experience of 
floods less resilient. Social 
networks, community, and 
feeling responsible for 
preparation prompted 
adaptation. Indifference to 
risk and information added 
to vulnerability. 
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Source Data Stimuli Responses Determinants 
(Banwell et 
al., 2012) 
 
8 interviews 
and 2 focus 
groups with 
residents in 
Western 
Sydney, NSW 
Heat Air-conditioning in 
home and car. Use of 
fans. Open/closing 
windows, doors, 
curtains. Installed 
ceiling insulation. 
Reducing physical 
activity. Drinking 
water, eating lighter 
meals. Swimming, or 
cooling off with 
water, shower/bath. 
Elderly or people with 
existing health conditions 
were more adversely affected 
by heat. Tenure reduced 
ability to change home (e.g. 
managed properties). Lack of 
trees, eaves and verandas 
made conditions hotter. Air-
conditioning use at home/cars 
restricted by financial cost of 
electricity bills. Some people 
had experience of heat and 
had flexible routines (e.g. 
retired) to avoid heat. 
(Bird et al., 
2013) 
 
39 interviews 
210 survey 
responses 
from residents 
in Brisbane 
and Emerald in 
QLD and 
Donald, VIC. 
Interviews 
with other 
stakeholders 
Flood Raising household 
items, moving items 
to a safer location. 
Following warnings 
and advice. Having 
an evacuation plan or 
evacuation kit, 
preparing home and 
drains for flood. 
Renovating home 
with flood resistant 
features. 
Cost of insurance was a 
barrier to uptake. Experience 
of prior floods and desired 
outcomes (e.g. protecting 
family) motivated behaviours 
to reduce risk. Lack of 
information and 
understanding of flood risk 
added vulnerability. Structure 
of home, financial costs, and 
renting reduced ability to 
make future adaptive changes.  
(Boon et al., 
2012) 
 
1008 survey 
responses and 
186 interview 
participants 
from Beech-
worth and 
Bendigo, VIC 
and Ingham 
and Innisfail, 
QLD.  
Bushfire, 
drought, 
flood, 
cyclone 
Evacuation. Having 
insurance. Having an 
emergency kit or 
plan. Preparing/ 
securing property. 
Receiving warnings 
from authorities.  
Sense of place and 
adaptability contributed to 
resilience. Financial capacity, 
social support from friends 
and family, communication 
about hazards, and 
knowledge and trust of 
climate change information 
increased resilience. High 
financial capacity, 
adaptability and resilience 
increased preparedness.  
(Byrne et al., 
2016)  
 
230 survey 
responses 
from residents 
in Gold Coast 
City, QLD 
Heat Air conditioning in 
home. Use of solar 
hot water/PV, energy 
efficient lighting and 
appliances, roof 
ventilation/colour, 
pool - linked to energy 
costs thermal comfort 
Urban greening.  
 
Males and those with solar 
hot water or roof ventilation 
more likely to suggest using 
fans instead of air conditioner 
than couples with no children, 
single parents and those who 
have an additional child. 
Insulation and efficient 
appliances favoured by those 
with anthropocentric values, 
university students/graduates. 
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Source Data Stimuli Responses Determinants 
(Correa-
Velez et al., 
2014) 
 
141 survey 
responses 
from refugee 
men in 
South East 
QLD 
Flood Evacuated or moved 
out of home during 
flooding. Connected 
with neighbours.  
Prior experiences as 
refugees, including strategies 
and skills learned, helped 
respondents cope during the 
floods and increased personal 
resilience. 
(Elrick-Barr 
et al., 2015) 
 
400 survey 
responses 
and 17 inter-
views with 
households 
in Mandurah, 
WA and 
Moreton 
Bay, QLD. 
Severe 
storm, 
heat, sea-
level rise 
Perceptions of 
climate change risk, 
which have been 
linked to adaptive 
action.  
Higher concern about 
environmental hazards and 
greater perceptions of 
vulnerabilities in Mandurah 
than Moreton bay. Exposure 
and experience of natural 
hazards heighted perceptions 
of local vulnerability, not 
closeness to the coast. 
(Elrick-Barr 
et al., 
2016a) 
 
400 survey 
responses 
and 17 
interviews 
with house-
holds in 
Mandurah, 
and Moreton 
Bay. 
Climate 
change, 
natural 
hazards  
Reduced water use, 
have rainwater tanks. 
Have household 
evacuation plan or 
emergency kit. 
Adjusted building, 
installed insulation or 
moved house. 
Mitigative actions: 
reduce vehicle/energy 
use, install solar, 
lobby for change.  
Perceptions of risk and 
vulnerability, climate change 
belief, experience of natural 
hazards, a tendency to plan 
ahead, and home ownership 
were associated with the 
implementation of adaptive 
action. Renters were less 
likely to make property 
adjustments, but more likely 
to move to avoid SLR. 
Financial capacity affected 
adaptation to SLR.  
(Elrick-Barr 
et al., 
2016b)  
 
400 survey 
responses 
and 17 
interviews 
with house-
holds in 
Mandurah, 
and Moreton 
Bay. 
Severe 
storm, 
heat, sea-
level rise 
Reducing hazards, 
such as tying down 
loose items in yards 
or clearing gutters 
following storm 
warnings, staying 
indoors during heat. 
Contact emergency 
services.  
Households with experience 
of environmental hazards 
rated knowledge, informative 
policies, and experience as 
more valuable determinants 
of capacity than households 
without hazard experience. 
Renters valued financial 
resources and social networks 
as important determinants 
more so than home owners.  
(Farbotko 
and Waitt, 
2011) 
 
2 interviews, 
participant 
observation 
in 
Wollongong, 
New South 
Wales 
Heat Used cooling devices 
(e.g. hand held fan). 
Reduced activity (e.g. 
lying on couch). 
 
Age and existing health 
conditions exacerbate effect 
of heat. Financial capacity 
restricts cooling appliance 
use. Tenure in managed 
properties and policies affect 
access to air-conditioning. 
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Source Data Stimuli Responses Determinants 
(Gibson et 
al., 2015)  
 
1465 survey 
responses, 
200 
interviews, 
longitudinal 
study of 16 
house-holds 
in 
Wollongong, 
NSW 
Climate 
change 
Food gardens, 
practices to reduce 
water use and capture 
and reuse water (e.g. 
grey water from 
shower) Frugality, 
skills (e.g. repairing 
clothes), making do. 
Willing to ration. 
Experience, skills and 
capacities which enable frugal 
existence in times of 
constraint and scarcity.  
 
(Graham et 
al., 2014)  
 
199 survey 
responses 
from 
residents in 
Lakes 
Entrance, 
Victoria 
Sea-level 
rise 
Moving home under 
planned retreat. 
Lived values, whether moving 
makes it easier/more difficult 
to interact with social 
networks (e.g. family, 
neighbours, community) and 
activities. Access to transport, 
shops and services. 
(A. Hansen 
et al., 2013b) 
 
Interviews 
and focus 
groups with 
5 
community 
members 
(plus other 
stakeholders
) in Adelaide 
SA, 
Melbourne 
VIC, and 
Sydney 
NSW 
Heat Using air conditioner 
and fans. Closing 
blinds and curtains. 
Opening house at 
night. Trees shading 
house. Sitting in 
shade, going to air-
conditioned shops. 
Bathing, showering. 
Using cold wet 
towels, drinking 
water. Swimming.  
Migrants have high adaptive 
capacity (e.g. from 
experiences), but may not 
cope with Australia’s different 
heat. Older migrants, newly 
arrived migrants, and migrants 
with low income and low 
English proficiency are more 
vulnerable. Poor quality 
housing, renting, limited 
access to air conditioning, 
cultural issues (e.g. heavy 
clothes, swimming) and 
language barriers contribute to 
vulnerability. 
(Hanson-
Easey et al., 
2013) 
 
4 focus 
groups with 
a total of 22 
people in 
Port 
Adelaide 
Noarlunga, 
Mount 
Gambier and 
Whyalla, 
SA.  
Climate 
change 
Installing water tank, 
planting trees, use of 
air conditioner. 
Staying indoors or in 
coolest room of 
house to avoid heat. 
Modifying property 
to avoid flood risk.  
Financial costs were a barrier 
to uptake of investments (e.g. 
water tanks, solar panels, 
double brick construction, air 
conditioner), particularly for 
households on a low income 
or renting. Prior experiences 
of coping with heat added to 
perceived capacity.  
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Source Data Stimuli Responses Determinants 
(Hatvani-
Kovacs et 
al., 2016)  
 
393 survey 
responses 
from 
residents (or 
workers) in 
Adelaide, 
South 
Australia.  
 
Heat Heat-resistant house-
hold features (e.g. 
double glazing, 
insulated walls/roofs) 
and air conditioning. 
Avoiding physical 
activity, planning the 
day, checking weather 
forecast. Closing 
windows, moving to 
cooler room, wearing 
light clothes, having a 
cooling shower. 
Higher age, income, 
qualification and home-
ownership linked to more 
heat stress resistant homes. 
Knowledge and cost of retro-
fitting homes acted as barriers. 
Higher adaptive capacity of 
older people attributed to 
experience of heat and 
frugality. Flexible routines 
(e.g. retired) enabled 
adaptation, while employed, 
middle-aged people living in 
families were affected by 
other commitments. Females 
and people with pre-existing 
health conditions more at risk. 
 
(Higginboth
am et al., 
2014)  
 
1162 survey 
responses 
from 
residents in 
Hunter 
Valley, 
NSW 
Drought, 
sea-level 
rise 
Reducing energy and 
water use, taking 
individual action, 
drought proofing 
plants and changing 
travel habits. Seeking 
information about 
climate change. 
Responses related to daily 
conservation and saving 
money, particularly among 
older participants. Experience 
of drought increased water 
conservation. Closer proximity 
to lake influenced willingness 
to modify home or relocate.  
 
(Hurlimann, 
2011)  
 
410 survey 
responses 
from 
households 
in Victoria, 
75% of 
which were 
from 
Melbourne 
Water, 
drought 
Use of alternative 
water sources (e.g. 
rainwater, bore water, 
grey or recycled 
water) for activities 
(e.g. garden watering, 
cleaning, drinking, 
toilet flushing.) Use 
of water efficient 
appliances/devices.  
 
Renters’ inability to change 
household infrastructure was a 
barrier to using alternative 
water sources and water 
saving devices. Inflexibility of 
existing infrastructure, cost, 
policies and housing status 
limited use of alternative 
water sources.  
 
(Hurlimann 
and Dolnicar 
2011)  
 
66 interviews 
and 63 focus 
group 
participants 
across 8 
study sites in 
Australia. 
Water Willingness to relocate 
under three 
hypothetical 
scenarios: if water in 
community ran out; if 
recycled wastewater 
used in drinking water 
supply; if desalinated 
water was used in 
drinking water 
supply. 
Relocation would be delayed 
by attachment to place, social 
considerations and economic 
investments respondents had 
made. The decision to relocate 
would be influenced by 
partners and other family 
members. Skills/experience 
of managing water in drought 
linked to managing 
decentralised water supplies. 
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Source Data Stimuli Responses Determinants 
(Instone et 
al., 2013) 
 
22 
interviews 
and focus 
groups with 
12 renters (+ 
property 
managers/ 
officers) in 
Newcastle, 
NSW.  
Climate 
change 
Reduced energy and 
water use, buying 
green power. Less 
consumption of 
processed/packaged 
goods. Buying 
second hand items. 
Recycling. Growing 
own food. 
Rental tenants have adaptive 
household practices but are 
constrained by restrictions of 
landlords/property managers. 
Competitive rental market, 
lack of affordable housing, 
and low income also act as 
barriers to tenants’ adaptation 
to climate change. 
(King et al., 
2013) 
 
Two relevant 
case studies 
involving 43 
and 70 survey 
responses 
from Mission 
Beach, and 
Brisbane, 
QLD residents 
respectively 
Storm 
surges, 
flood 
Evacuation, moving 
from vulnerable 
coastal area. Raising 
height of residence, 
shifting bed/living 
rooms to upstairs. 
Having insurance. 
Managing drainage.  
Financial capacity limits 
adaptation. Rental tenants less 
likely to have insurance. 
Feeling that local councils 
were responsible for 
adaptation reduced impetus to 
adapt home. Information was 
a perceived way to improve 
adaptability.  
(Kolbe and 
Gilchrist 
2009) 
389 
interviews 
with 
households 
in Albury, 
NSW 
Bushfire Reduced outdoor 
activities, closed 
windows and doors to 
prevent smoke 
getting into home, 
dried clothes inside, 
travelled away from 
the area, used fans, 
wore a mask, used 
medication. 
Underlying health conditions 
(e.g. asthma) and older age 
(40-74 years old) exacerbated 
health effects. Households 
more likely to change 
behaviour during smoke event 
if they had received public 
health advisory (information) 
or were parents of young 
children. 
(Li, 2009) 63 
interviews 
with 
residents in 
Darwin, NT, 
including 43 
laypersons 
and 20 
experts 
Cyclone Considered cyclone 
and storm surge risk 
and building codes 
when purchasing 
house – avoiding risk 
areas. Having 
evacuation plans, to 
go to public cyclone 
shelter or leave town. 
Long-term residents (25+ 
years) and those with 
experience of cyclones were 
more aware of risks posed by 
cyclones, and more likely to 
take risk-mitigating actions. 
Short-term residents (<25 
years) were less aware of risks 
and less likely to take risk-
mitigating actions. 
(Lindsay et 
al., 2017)  
 
1580 survey 
responses, 9 
focus groups 
with 62 
people from 
Brisbane 
QLD, Perth 
WA and 
Melbourne 
in VIC. 
Drought Support of alternative 
water sources (e.g. 
desalinated and 
recycled water), use 
of water-saving 
devices and practices 
(e.g. less showering, 
laundering, watering 
garden) use of water-
related information.  
Support for alternative water 
sources, uptake of water-
saving devices in the garden 
and frequency of showers and 
laundering and exposure to 
water-related information 
was higher among Perth 
residents and lower among 
Melbourne residents. Different 
trends observed in locations. 
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Source Data Stimuli Responses Determinants 
(Lo, 2013)  
 
501 survey 
responses 
from 
residents in 
eastern cities 
of QLD, 
including 
Gold Coast, 
Sunshine 
Coast and 
Brisbane. 
Flood Flood insurance 
(which provides 
economic resilience 
and reduces 
uncertainties).  
Perceived importance and 
risk (related to flood damage 
experience) influenced the 
likelihood of having flood 
insurance. Perceived social 
norms (e.g. family members/ 
friends expecting participant 
to have flood insurance, or 
other people also having food 
insurance) a more significant 
determinant of flood insurance 
(McManus 
et al., 2014) 
 
42 survey 
responses, 31 
interviews 
with Lake 
Macquarie 
residents, 
NSW. (Focus 
groups also 
held with 
government 
stakeholders) 
Climate 
change  
Installing rainwater 
tanks, solar panels or 
insulation. Using 
public transport, or 
recycling. Raising 
residence to avoid 
flooding. Growing 
native plants, 
composting. 
Participating in 
council/public forums 
Activities to adapt that within 
the control of the individual 
resident (and economically 
beneficially) are more 
common. Not understanding 
scientific information and 
lack of suitable governance 
acted as a barrier to adaptive 
action. Residents in wealthier 
suburbs were better able to 
reduce vulnerability.  
(Mee et al., 
2014)  
 
22 interviews 
and 3 focus 
groups with 
renters (plus 
property 
managers) in 
Newcastle, 
NSW.  
Water 
 
Water-saving 
practices (e.g. shorter 
showers, collecting 
greywater to water 
garden) and devices 
(e.g. flow-restricted 
shower heads, water 
tanks, improvised 
water collections). 
Capacity of rental tenants 
constrained by inability to 
modify homes, lack of devices 
supplied by landlords, and 
inconvenience of relocating 
improvised systems. 
Competitive rental market 
reduced adaptation and posed 
financial burden.  
(Mills et al., 
2016)  
 
420 survey 
responses 
from 
individuals 
in South 
East QLD 
Flood, 
sea- level 
rise 
Strengthening house 
structure, refurbishing 
appliances, buying 
insurance, elevating 
home, moving home, 
altering seals, gutters, 
and drainage.  
Left-leaning worldviews 
linked to past adaptation. Past 
experience of extreme event 
linked to adaptation. Low 
prioritisation, lack of 
information and financial 
constraints acted as barriers to 
adaptation. 
(Moore et 
al., 2016)  
 
Interviews 
and home 
tours with 15 
residents 
across 10 
households 
in Victoria  
Heat Reduced activity. Go 
to air-conditioned 
places (e.g. shops, 
friends home), use of 
fans, air-conditioning 
showering, opening 
and closing windows 
and blinds. Used wet 
towels or cold drinks. 
‘Low-energy’ designed homes 
had better thermal comfort 
than other homes. Financial 
constraints (relying on pension) 
limited purchase of air-
conditioners and ability to pay 
energy bills. Adaptive actions 
informed by experiences or 
memories of how to stay cool. 
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Source Data Stimuli Responses Determinants 
(Nitschke et 
al., 2013)  
 
499 survey 
responses 
from 
residents of 
metropolitan 
and rural SA  
Heat Wearing light clothes, 
closing blinds/curtains 
/awnings, opening-up 
house in evening, air-
conditioning, drinking 
more fluids, staying 
indoors, showering, 
go to cooler places, 
welfare calls/visits. 
People with existing health 
conditions and females more 
prone to heat stress. Reduced 
income and taking mental 
health medication linked to 
not changing behaviour after 
heat warning. People with less 
social contact less confident to 
ask others for help. Concerns 
about running cost of air-con. 
(Poruschi 
and Ambrey, 
2016)  
 
ABS House-
hold energy 
consumption 
survey data, 
97% cover of 
Australian 
population.  
Energy Energy saving 
behaviours, having 
solar panels. 
Households in capital cities, 
separate/larger houses, and 
having ≥2 hot water systems 
linked to higher energy 
consumption. Renters less 
likely to have solar PV or 
engage in energy saving 
activities.  
(Prior and 
Eriksen, 
2013)  
 
36 interviews 
and 1175 
longitudinal 
survey 
responses 
from 
residents of 
Hobart TAS 
Sydney NSW 
Bushfire Having emergency 
plans, making 
structural changes to 
home, and managing 
vegetation. 
 
Social cohesion, ‘sense of 
community’, ‘collective 
problem-solving’ and 
attachment to place contribute 
to individual preparation to 
wildfire.  
 
(Reser et al., 
2012) 
  
4347 survey 
responses 
from 
individuals 
across 
Australia 
Climate 
change 
Psychological 
adaptation (thinking, 
feeling, perception of 
risk and responses to 
climate change). 
Reduced energy and 
water use, recycling. 
Psychological adaptation was 
linked to acceptance of 
climate change and objective 
knowledge. Psychological 
adaptation was greater for 
respondents aged <35, tertiary 
educated, having no children, 
born overseas or female.  
(Saman et 
al., 2013) 
 
500 survey 
responses 
and 
interviews 
with 
residents of 
60 homes in 
Brisbane, 
QLD, 
Adelaide, 
SA and 
Sydney 
NSW.  
Heat Using air conditioner. 
Opening/closing 
windows, wearing 
light clothes, using 
fans. Leaving home 
to go to cooler 
location. Avoiding 
outdoors. Drinking 
water. Using external 
shading, moving to 
cooler room. 
Swimming. 
Running cost of air 
conditioning acted as barrier 
for house-holds with lower 
income and elderly people. 
Wealthier households tended 
to have higher adaptive 
capacity, air-conditioning, 
better designed homes and 
home ownership (i.e. not 
renting). Households with 
lower income and education 
level, unemployed, renting, or 
living in semi-detached 
housing had lower capacity to 
cope with heat. 
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Source Data Stimuli Responses Determinants 
(Sevoyan et 
al., 2013) 
 
1800 survey 
responses 
and 58 
interviews 
with house-
holders (and 
17 service 
providers) in 
Port Pirie, 
Port 
Adelaide 
Enfield and 
Berri-
Barmera, SA 
Climate 
change, 
heat, 
flood 
Insulation, energy 
audit, using air 
conditioner, using 
fans. 
Disadvantaged households 
(e.g. low income, 
unemployed, aged, renters, 
Indigenous, newly arrived 
migrants) were more 
vulnerable to extreme weather 
events (and rising cost of 
living) than households 
without disadvantages. 
Resilience among 
disadvantaged household was 
evident, but was challenged by 
environmental change.  
(Strengers 
and Maller, 
2012) 
 
37 interview 
with migrant 
households 
in 
Melbourne, 
VIC and 
Sydney NSW 
Energy 
Water 
Water and energy 
saving behaviours 
(e.g. collecting and 
reusing water from 
shower, laundry, not 
using clothes dryer) 
Experience and familiarity 
with material, scarce and 
diverse supply systems of 
energy and water among 
Australian migrant 
households spanning several 
generations and resource eras. 
(Tapsuwan 
et al., 2014) 
 
590 survey 
responses, 
interviews 
with South 
East QLD 
residents.  
Water Acceptance of 
decentralised water 
systems. Having a 
rainwater tank, using 
greywater (manually 
collected or plumbed)  
Cost and space availability 
acted as barriers to adaptive 
actions. Limited willingness to 
pay for technology. Mal-
adaptation linked to dismissal 
or denial of water shortages. 
(Unsworth et 
al., 2013) 
 
Two 
relevant case 
studies 
involving 
833 survey 
responses 
from people 
across 
Australia, 
and 184 
survey 
responses 
from 
households 
in WA.  
Climate 
change 
Adaptive behaviours 
such as recycling, 
reducing energy and 
water use, using 
public transport or 
fuel-efficient driving 
techniques and 
participating in social 
activism. Coping 
strategies including 
direct action, problem 
solving, information 
seeking, planning and 
preventative coping. 
People more likely to report 
adaptive behaviours if they 
believed climate change was a 
threat and that engaging in the 
adaptive behaviours would 
help achieve their goals 
(related to climate change or 
not). Having a free market 
ideology or denial of climate 
change linked to less adaptive 
behaviours. People aged 21-
30 less likely than some older 
age groups to engage in 
energy/water conservation and 
eco-friendly consumerism. 
(van 
Kasteren, 
2014)  
 
Reports and 
survey 
responses 
from 96 
discussion 
groups 
involving 
862 people 
from NSW  
Climate 
change 
Insulation. Growing 
own food, compost. 
Having solar PV/hot 
water. Reduce water/ 
energy use. Preparing 
for power outages. 
Improving housing 
design. Protecting 
against insects. 
Metropolitan groups reported 
less adaptation strategies than 
regional groups. Lack of 
knowledge and understanding 
inhibited engagement – 
respondents were unsure what 
constituted adaptation versus 
mitigation, and what actions 
could be undertaken to adapt. 
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Source Data Stimuli Responses Determinants 
(van Putten 
et al., 2017) 
104 survey 
responses 
from 
recreational 
fishers in 
NSW, VIC, 
and TAS 
Climate 
Change 
Fish for longer each 
season. Fish different 
species or location. 
Use different fishing 
equipment or 
technology. Buy a 
bigger boat. Stop 
fishing. 
Adaptation linked to high self-
efficacy (making a difference 
to environment) and 
perception that other fishers 
break the rules, a stronger 
fishing identity/culture and 
less past family involvement 
in fishing. 
(van Riper et 
al., 2013)  
 
1623 survey 
responses 
from 
households 
in Sydney, 
Melbourne, 
Brisbane and 
QLD regions  
Climate 
Change 
Pro-environmental 
behaviours such as 
recycling, reducing 
water and energy use 
and reducing car 
usage (which authors 
connect to mitigation 
and adaptation).  
Actions were limited by 
(dis)approval from friends 
and family, doubt that actions 
would have an impact, 
financial costs, and lack of 
understanding of the 
problem. 
(Waitt et al., 
2012)  
 
1465 survey 
responses 
from 
residents in 
Wollongong, 
NSW 
Climate 
change, 
sustain-
ability 
Pro-environmental 
behaviours such as 
recycling, and 
reducing water and 
energy use. 
Females more committed to 
sustainable behaviours than 
males. Higher sustainable 
behaviours among detached 
houses than units. ‘Strong’ 
and ‘limited’ sustainable 
household capability over-
represented among lowest-
income and highest-income 
houses, respectively.  
(Whittaker 
et al., 2013b) 
1314 survey 
responses 
from fire-
affected 
households 
in Victoria 
Bushfire Having emergency 
plans, preparing 
house and vegetation. 
Obtaining and using 
firefighting 
equipment. 
Evacuating home. 
Males more likely to defend 
home. Risk perceptions 
linked to evacuation. People 
without responsibility for 
family more likely to defend 
home. Urban residents less 
experience/risk awareness.  
(Zhang et 
al., 2017)  
 
A matched 
case-control 
study using 
surveys of 
82 and 164 
residents in 
Adelaide, SA 
Heat Using air-conditioner. 
Wearing light clothes, 
changing usual 
activities. Bathing, 
opening windows. 
Having refreshments. 
Risk of death during heatwave 
higher for people living alone 
or with chronic heart disease. 
Air conditioning in bedrooms 
and engagement in social 
activities more than once a 
week had protective effects. 
(Zografos et 
al., 2016)  
 
15 interviews 
with 
Cabramatta, 
NSW 
residents and 
community 
stakeholders 
Heat Use of fans and 
water-cooling fans. 
Wetting rooftops. 
Placing pool of water 
under ceiling fan. Air 
conditioning.  
Housing without insulation, 
shadings or other cooling 
amenities disadvantaged. Low 
income and rental tenure 
impede property changes and 
use of air-conditioning. 
Experience of living overseas 
in warm climates increased 
ability to cope with heat.  
 
344 
APPENDIX 5 – QUESTIONNAIRE (ENGLISH) & PARTICIPANT 
INFORMATION SHEET 
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APPENDIX 6 – INTERVIEW SCHEDULE  
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APPENDIX 7 – PARTICIPANT INFORMATION SHEET (INTERVIEWS) 
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APPENDIX 8 – CONSENT FORM (INTERVIEWS) 
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APPENDIX 9 – AUSTRALIAN STANDARD CLASSIFICATION OF 
CULTURAL AND ETHNIC GROUPS (ASCCEG) 2016 – AUSTRALIAN 
BUREAU OF STATISTICS (2017i) 
Broad 
Group 
Narrow 
Group 
Cultural and ethnic group   
Oceanian Australian 
Peoples 
Australian; Australian Aboriginal; Australian South Sea 
Islander; Torres Strait Islander 
New Zealand 
Peoples 
Maori; New Zealander 
Melanesian 
and Papuan 
New Caledonian; Ni-Vanuatu; Papua New Guinean; 
Solomon Islander; Melanesian and Papuan, nec 
Micronesian I-Kiribati; Nauruan; Micronesian, nec 
Polynesian Cook Islander; Fijian; Niuean; Samoan; Tongan; Hawaiian; 
Tahitian; Tokelauan; Tuvaluan; Pitcairn; Polynesian, nec 
North-West 
European 
British English; Scottish; Welsh; Channel Islander; Manx; British, 
Irish Irish 
Western 
European 
Austrian; Dutch; Flemish; French; German; Swiss; 
Belgian; Frisian; Luxembourg; Western European,  
Northern 
European 
Danish; Finnish; Icelandic; Norwegian; Swedish; Northern 
European, nec 
Southern 
And Eastern 
European 
Southern 
European 
Basque; Catalan; Italian; Maltese; Portuguese; Spanish; 
Gibraltarian; Southern European, nec 
South Eastern 
European 
Albanian; Bosnian; Bulgarian; Croatian; Greek; 
Macedonian; Moldovan; Montenegrin; Romanian; Roma 
Gypsy; Serbian; Slovene; Cypriot; Vlach; South Eastern 
European, nec 
Eastern 
European 
Belarusan; Czech; Estonian; Hungarian; Latvian; 
Lithuanian; Polish; Russian; Slovak; Ukrainian; 
Sorb/Wend; Eastern European, nec 
North 
African And 
Middle 
Eastern 
 
Arab 
 
Algerian; Egyptian; Iraqi; Jordanian; Kuwaiti; Lebanese; 
Libyan; Moroccan; Palestinian; Saudi Arabian; Syrian; 
Tunisian; Yemeni; Bahraini; Emirati; Omani; Qatari; Arab, 
nec 
Jewish Jewish 
Peoples of the 
Sudan 
Bari; Darfur; Dinka; Nuer; South Sudanese; Sudanese; 
Peoples of the Sudan, nec 
Other North 
African and 
Middle Eastern 
Berber; Coptic; Iranian; Kurdish; Turkish; Assyrian; 
Chaldean; Mandaean; Nubian; Yezidi; Other North African 
and Middle Eastern, nec 
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Broad 
Group 
Narrow 
Group 
Cultural and ethnic group   
South-East 
Asian 
 
Mainland 
South-East 
Asian 
Anglo-Burmese; Burmese; Hmong; Khmer (Cambodian); 
Lao; Thai; Vietnamese; Karen; Mon; Chin; Rohingya; 
Mainland South-East Asian, nec 
Maritime 
South-East 
Asian 
Filipino; Indonesian; Javanese; Madurese; Malay; 
Sundanese; Timorese; Acehnese; Balinese; Bruneian; 
Kadazan; Singaporean; Temoq; Maritime South-East 
Asian, nec 
North-East 
Asian 
 
Chinese Asian Chinese; Taiwanese; Chinese Asian, nec 
Other North-
East Asian 
Japanese; Korean; Mongolian; Tibetan; Other North-East 
Asian, nec 
Southern 
And Central 
Asian 
 
Southern 
Asian 
Anglo-Indian; Bengali; Burgher; Gujarati; Indian; 
Malayali; Nepalese; Pakistani; Punjabi; Sikh; Sinhalese; 
Maldivian; Bangladeshi; Bhutanese; Fijian Indian; 
Kashmiri; Parsi; Sindhi; Sri Lankan; Sri Lankan Tamil; 
Indian Tamil; Tamil, nfd; Telugu; Southern Asian, nec 
Central Asian Afghan; Armenian; Georgian; Kazakh; Pathan; Uzbek; 
Azeri; Hazara; Tajik; Tatar; Turkmen; Uighur; Kyrgyz; 
Central Asian, nec 
Peoples Of 
The 
Americas 
 
North 
American 
 
African American; American; Canadian; French Canadian; 
Hispanic North American; Native North American Indian; 
Bermudan; North American, nec; 
South 
American 
Argentinian;  Bolivian;  Brazilian; Chilean; Colombian; 
Ecuadorian; Guyanese; Peruvian; Uruguayan; Venezuelan; 
Paraguayan; South American, nec 
Central 
American 
Mexican; Nicaraguan; Salvadoran; Costa Rican; 
Guatemalan; Mayan Central American, nec 
Caribbean 
Islander 
Cuban; Jamaican; Trinidadian Tobagonian; Barbadian; 
Puerto Rican Caribbean Islander, nec 
Sub-Saharan 
African 
 
Central and 
West African 
 
Akan; Fulani; Ghanaian; Nigerian; Yoruba; Ivorean; 
Liberian; Sierra Leonean; Acholi; Cameroonian; 
Congolese; Gio; Igbo; Krahn; Mandinka; Senegalese; 
Themne; Togolese; Central and West African, nec 
Southern and 
East African 
 
Afrikaner; Angolan; Eritrean; Ethiopian; Kenyan; 
Malawian Mauritian; Mozambican; Namibian; Oromo; 
Seychellois; Somali; South African; Tanzanian; Ugandan; 
Zambian; Zimbabwean;  Amhara; Batswana; Hutu; Masai; 
Tigrayan; Tigre; Zulu; Burundian; Kunama; Madi; Ogaden; 
Rwandan; Shona; Swahili; Swazilander; Southern and East 
African, nec 
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APPENDIX 10 – AUSTRALIAN STANDARD CLASSIFICATION OF 
RELIGIOUS GROUPS 2016 - AUSTRALIAN BUREAU OF STATISTICS (2017j) 
Broad Group Narrow Group  
Buddhism Buddhism 
Christianity 
 
Anglican; Baptist; Brethren; Catholic; Churches of Christ; 
Jehovah's Witnesses; Latter-day Saints; Lutheran; Oriental 
Orthodox; Assyrian Apostolic; Eastern Orthodox; Presbyterian and 
Reformed; Salvation Army; Seventh-day Adventist; Uniting 
Church; Pentecostal; Other Protestant; Other Christian 
Hinduism Hinduism 
Islam Islam 
Judaism Judaism 
Other Religions Australian Aboriginal Traditional Religions; Baha'I; Chinese 
Religions; Druse; Japanese Religions; Nature Religions; Sikhism; 
Spiritualism; Miscellaneous Religions 
Secular Beliefs/ Other 
Spiritual Beliefs/ No 
Religious Affiliation  
No Religion, so described; Secular Beliefs; Other Spiritual Beliefs 
 
 
 
 
 
 
 
 
 
 
  
 
371 
APPENDIX 11 – INTERVIEW ANALYSIS: THEMATIC ANALYSIS  
 Core theme Thematic questions  Thematic responses  
Weather What kind of weather has 
interviewee experienced? 
Experience of weather in Australia; Experience of 
weather overseas  
What kind of major weather events 
has interviewee experienced? 
Cyclone; Drought; Dust storm; Earthquake; Fire; 
Flood; Heatwave; None; Snow; Storms 
Has interviewee noticed changes in 
weather over time?  
Yes, examples; No, examples; What is causing 
changes; Examples of people noticing changes 
How does interviewee describe 
weather in location they live? 
Nice; Difficult 
 
How does the weather impact 
interviewee’s everyday life? 
 
Behaviour; Clothing; Cold; Drought and water; 
Flood; Food; Gardening; Heat; Heating and 
cooling; Mental health and wellbeing; Power 
outages; Property damage; Seasonal events; Smog; 
Social life; Storms; Transport and travel; Weather 
forecasting; Work or business 
Climate 
change 
What does interviewee think of 
‘climate change’? 
Description of climate change; Causes of climate 
change; Description of human-environment 
relationship; Climate change is happening now; 
Climate change will affect future generations; 
Climate change affects other people; Climate 
change affects everyone; Climate change affects 
themselves; Government/individual responsible 
Where has interviewee heard about 
climate change? 
In Australia; Overseas; Differences or similarities 
between Australia/overseas sources 
What influences interviewee’s 
views on climate change? 
Experiences of weather; Living in different places; 
Ethnicity; Religion; Family; Other 
What impacts of climate change 
does interviewee mention? 
Weather events; Everyday life; Financial costs; 
Floods; Fire; Food; Health and mental health; Heat; 
Natural environment; Melting ice; Sea-level rise; 
Storms; Temperature; Water 
Experience 
and culture  
Do cultural aspects influence 
interviewee’s climate change 
attitudes? 
Living overseas; Living in Australia; Ethnicity; 
Life experience; Religious beliefs; Having family 
living overseas 
Adaptation Does interviewee think they need to 
prepare/cope with climate change? 
Yes; No; What impacts will be; What prevents 
from preparing; What is a priority than preparing  
How has/will interviewee prepared 
for or coped with climate change? 
Changes in household; Heating; Cooling; Housing 
design; Water; Food; Solar; Sustainability; Where 
ideas have come from  
Does interviewee feel vulnerable to 
climate change?  
Yes; No; What influences perception of 
vulnerability; Who is most/least vulnerable  
Does interviewee feel resilient/ 
prepared for climate change? 
Yes; No; Experiences from overseas help; Other 
experiences help; Religion 
What do households need to cope 
with five ‘future’ scenarios? 
Electricity prices; Water shortages; Food 
prices/shortages; Fuel; Heatwave  
Other issues What other issues are raised?  Capitalism; Development; Education; Population  
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